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MOAYJIb «AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIN3A.
YIJIYBJEHHBIA YPOBEHbDb» (272 Y).

INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMME€ CpeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (POPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U JAPYTHUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMme.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX I JajlbHEWIIero oOpa3oBaHHs U B
MOBCEAHEBHOM XH3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEP)KIACHUS C MOMOILBIO MHAYKIMM U pacCy’kAaTh JEAyKTUBHO, HCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Ausredpa M Hayalla MaTeMaTHYECKOTO
aHaln3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH PEeallbHbIX CUTYyallWi,
WHTEPHpPETAllUd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc o00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTPAlMd BHHUMAHUA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTH4eCKOIo
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUSL.



B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHalln3a» BbIACTIEHBI CICAYIOUINE COJAEpKATeIbHO-MEeTOANYecKue TuHuM: «Yncna
U BbIUKCIEHU», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJEPKATEIBHO-METOANYECKUE JIMHUM HW3Yy4aloTCsl Ha MPOTSHDKEHUHM JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszjaenamu. JaHHbIN
y4€OHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKU aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBIJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMAaTHYECKUM allapaToM, Y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHHS «YUKcia W BBIYHCICHUS) 3aBEpIIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palroHaTbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE PA3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYy4arolnIMMCs MHOKECTBAa HaTypalbHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
paIMoOHAaTIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUISCKUE OTepaIiu, a TaKkxKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcss IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U e€ poJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaus «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oO0IIero oO0pa3oBaHUsA, MOCKOJBKY B KaKIOM
pasnene IlporpamMMmbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3agad. B
pe3ynbrare oOydarluecs OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHHUS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YPAaBHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napameTpsl. llomyyeHHble yMEHMS IIMPOKO HCIOIB3YIOTCSA IPH
UCCIEeNOBAaHUM (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jlannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (QopmynaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anreOpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUSI OO0y4YaroIMXCcsa, (POPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUSA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKW» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yuenue creneHHon,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHus 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATUYECKUM AHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonbllloe BHMUMAaHHE
yaensiercs: (opMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOW, Tpaduueckold M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHasg nuHUs «Havama mMaTreMarMdyeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O00yYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHHsI IIpoueccoB. JlaHHas coaep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTyaluu,
IIO3BOJIIET HAXOAWTh HAWIy4lllee pPEIIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO



aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHSI, (POPMUPOBAHUIO YMEHUH pPacCO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs: y3HAIT O
BBIJIAIONIUXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOYKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTHUKH CIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIMIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TPHU3BaHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peaibHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHKIAJHBIX 3a7ad
OpraHu3yeTcs B TIpOIecce U3yUeHHs BCeX TeM Y4eOHOTO Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
poLEeHTOB. lcnosb30BaHWE TPOrpeccHH U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOIIAAeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHO0X€eCTBO I€HCTBUTEILHEIX YHCE. https://lib.myschool.edu.ru/
Muorowiensl. PanimonanbHble ypaBHEHUS U
1 vyp 24 1 https://resh.edu.ru/
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX
YpaBHEHUI
https://lib.myschool.edu.ru/
5 Oyukiuu U rpaduku. CreneHHas GyHKIHS C 12 1
LeJIBIM MOKa3aTeIeM https://resh.edu.ru/
https://lib.myschool.edu.ru/
3 Apudmernaeckuii KOpeHb N-0i CTEICHN. 15 1
HppaumonanbHble ypaBHEHUS https://resh.edu.ru/
https://lib.myschool.edu.ru/
4 IToka3zarenbHas pyHkius. [TokasarensHbie 10 1
ypaBHEHUS https://resh.edu.ru/
https://lib.myschool.edu.ru/
5 Jlorapudmuueckast pyHKuus. 18 1
Jlorapudmuueckue ypaBHEHUS https://resh.edu.ru/
https://lib.myschool.edu.ru/
Tpuronomerpuyeckue BeIpaXXeHUs U
6 22 1
ypaBHEHUSA https://resh.edu.ru/
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://lib.myschool.edu.ru/

HenpepsiBabie hynkiuu. [IponsBoanas 20 1 https://resh.edu.ru/
https://lib.myschool.edu.ru/
[ToBTOpeHme, 06001IEeHNE, CUCTEMATH3AIUS
o 5 2
3HAaHUH https://resh.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10O ITPOIT'PAMME 136 10



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrtpoabusbie IIpakTunueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
https://lib.myschool.edu.ru/
1 HccnenoBanue GyHKIMA ¢ TOMOIIIBIO 29 1
MPOU3BOIHOMN https://resh.edu.ru/
https://lib.myschool.edu.ru/
2 [lepBooOpa3na erpa 12 1
PBOOOpasHasd W MHTCrP https://resh.edu.ru/
https://lib.myschool.edu.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
TpuroHoMmeTpruuecKre HEPABEHCTBA https://resh.edu.ru/
https://lib.myschool.edu.ru/
WppaumnonanbHble, NOKa3aTeIbHbIE U
4 24 1
norapuMuUecKrue HepaBEeHCTBA https://resh.edu.ru/
https://lib.myschool.edu.ru/
5 KommnekcHeie yncna 10 1
MIDICKCHBIC HHCT https://resh.edu.ru/
https://lib.myschool.edu.ru/
6 H 10 1
aTypajbHBbIE U LIEJIbIE YKCciia https://resh.edu.ru/
CHCTEMBI palliOHAIBHBIX, UPPAIIHOHATEHBIX https://lib.myschool.edu.ru/
7 MOKa3aTeIbHBIX U JOrapu(pMUIecKux 12 1

YpaBHEHUI

https://resh.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

3ajaud ¢ napameTpamu 16 1 https://resh.edu.ru/
https://lib.myschool.edu.ru/
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
. 16 2
3HaHUH https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHBI
o e padoThl

IIpakTHYeckHn
e padoThl

Jlara
HU3yYeHH
|

JJIeKTPOHHBbIE U(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

MHuoxecTBo,
oTepaly HaJl
MHO’KECTBAMU U UX
CBOMCTBaA

https://resh.edu.ru/subject/lesson/4726/start/

Huarpammbl Ditniepa-
Benna

[Ipumenenue
TEOPETHKO-
MHOKECTBEHHOT'O
amnmapara Juis
pelIeHus 3a1a4

PanmonanbHbIe
YHCa.
OOBLIKHOBEHHEIE U
JIECATUYHBIC IPOOH,
MIPOLICHTHI,
OECKOHEUHBIE
MEePUOIUYECKHE
npodu

https://resh.edu.ru/subject/lesson/4726/main/19819
8/

https://resh.edu.ru/subject/lesson/4726/train/

https://resh.edu.ru/

Pammmonanbabie
YHCia.
OOBIKHOBEHHEBIE 1

https://resh.edu.ru/subject/lesson/5223/



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/

JecATUYHbIEe Ipo0u,
IIPOLICHTHI,
OECKOHEUHbBIE
MIEPHONYCCKHE
Ipodu

[Ipumenenue apodeit
¥l [IPOLICHTOB JIJIsI
pelieHHs
HPHUKIIATHBIX 33124

https://resh.edu.ru/subject/lesson/5223/

[Tpumenenue apodeit
W MPOLCHTOB JJIA
perieHus
HPHUKIIATHBIX 3334

https://resh.edu.ru/subject/lesson/5223/

JleficTBUTENIbHBIC
qycia.
PannonansHbie 1
MppALMOHATIbHBIE
qyucia

https://resh.edu.ru/subject/lesson/4730/

Apudmernueckue
OTIEPAIIH C
JNEUCTBUTECTLHBIMU
YHCIIaAMU

https://resh.edu.ru/subject/lesson/4730/

10

11

Moaynb
JNEUCTBUTEILHOTO
qycja ¥ €ro CBOMCTBA

[Tpubnuxénnpie
BBIYHUCIICHHS,
NpaBUjIa OKPYTIICHHS,
NPUKHAIKA W OIICHKA

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

pe3yibTara
BBEIYHCIICHUN

12

OCHOBHBIE METO/IbI
pEIICHUS LIETBIX ’
JIpOOHO-
paIMOHATLHBIX
YpaBHEHUU U
HEPABEHCTB

https://lib.myschool.edu.ru/

13

OCHOBHBIE METO/IbI
pENICHUS LETIBIX |
JIPOOHO-
paroHaIbHBIX
ypaBHEHUU U
HEPABEHCTB

https://resh.edu.ru/subject/lesson/3785/

14

15

16

OCHOBHBIE METO/IbI
pENICHUS LIETBIX |
JIpOoOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABEHCTB

MHuorousieHbI OT

OJIHOU IIEPEMEHHOM.
Jlenenne MHOrouIeHa

Ha MHOT'OYJIEH C
ocraTtkoMm. Teopema
bezy

MHOro4IIeHEI ¢
LIEIBIMU
K03 (ppHULHEHTaMU.

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/5298/

https://resh.edu.ru/subject/lesson/3778/



https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/

Teopema Buera

17

18

Pemenue cucrem
JIMHEUHBIX YPAaBHEHUN
Pemenue cucrem
JIMHEWHBIX YpaBHEHUH

https://resh.edu.ru/

https://resh.edu.ru/

19

20

21

22

Marpuna cuctemsl
JIMHEWHBIX
YpaBHEHUH.
Onpenenurenb
MaTpHIIbl 2%X2, ero
reoOMeTpUYECKUI
CMBICIT M CBOMCTBA;
BBIUKCJICHHE €O
3HAYCHUS

Onpenenurenb
MaTpHIIbl 2%X2, ero
reOMETPUYECKUIN
CMBICH U CBOMCTBA,;
BBIUKCJICHHE €T0
3HAYCHUS

IIpumeHeHune
ONIpPENCINUTENS IS
peLeHusT CUCTEMBI
JIMHENHBIX YPAaBHEHUN

Pewenne
MIPUKJIAJHBIX 33]1a4 C
ITOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

23

Pemenue
MPUKJIIAHBIX 3314 C
IIOMOILIBIO CUCTEMBI
JIMHEWHBIX YpaBHCHUH

https://lib.myschool.edu.ru/

24

25

26

27

28

KonTtponsHas pabora:
"PanponanbHbIC
ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl JTMHEHHBIX
ypaBHEeHUN"

OYHKIHS, CIIOCOOBI
3aJaHus QYyHKIHH.
B3aumuo o6paTHble
byHKIIH.
Kommosunus
byHKIUH

I'padux GpyHKIMH.
OnemMeHTapHbIe
npeoOpazoBaHus
rpaduKoB (QyHKIHIT
Obnactb
OTIpeieNIeHus 1
MHOYECTBO 3HaUEHHH
bynkun. Hynu
byHKIMN.
IIpomexxyTku 3HaK
MIOCTOSTHCTBA

YETHEIE U HEYETHBIE
byHKIHN.

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/




29

30

31

32

33

[Iepuonnueckue
GyHKIHH.
[TpomexyTku
MOHOTOHHOCTH
byHKIHAHA
MakcuMyMsl U

MUHUMYMBbI QYHKIUH.

Hau6onariee u
HanMeEHbIIIEE
3HaYCHUE (PYHKIIUU
Ha TIPOMEKYTKE

JIunetinas,
KBaJ[paTUYHAas U
JIpOOHO-JIMHEHHAS
byHKIIUN
DnemMeHTapHoe
UCCIIeIOBaHuE U
HOCTPOCHHE
rpauKOB 3TUX
byHKIHI
DnemMeHTapHoe
UCCIIeIOBaHUE U
HOCTPOCHHE
rpauKOB 3TUX
byHKIUI
CrerneHs ¢ 1eIbIM
nokasarenaeM. buHoMm
Herorona

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/5540/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/6119/

34

CrereHs ¢ 1eIbIM

https://resh.edu.ru/subject/lesson/5540/



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/

nokaszareiieM. bunom
Hrrotona

35

Crenennast GyHKIUsA
C HaTypaJIbHBIM U
IEJIBIM TIOKA3aTeJIeM.
E€ coiicTBa n

rpaduk

https://resh.edu.ru/subject/lesson/4729/

36

KonTtponbnas pabora:
"CreneHHas
¢bynkuums. Eé
cBoiicTBa u rpapuk"

37

38

39

40

Apudmernaeckuit
KOpPEHb HaTypaJIbHON
CTENEHU U ero
CBOMCTBA

Apudmernaeckuit
KOpEHb HaTypajIbHOU
CTCTICHH U €T0
CBOMCTBA

[TpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
COJIepKAINX CTETIEHU
U KOpPHU

[IpeoOpazoBanus
YHCIIOBBIX
BBIPAKECHU,
COJIepKAIUX CTETIEHU
U KOPHU

https://resh.edu.ru/subject/lesson/5498/

https://resh.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/

41

42

43

44

45

46

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKEHHUI,
CoJIeprKalliX CTEeHH
U KOpHU

Hppanuonansusie
YPaBHEHHS.
OcHOBHBIE METOBI
peleHus
UPPaLMOHAIIBHBIX
YpaBHEHUU

HppaunonanbHbie
YpaBHEHUS.
OCHOBHBIE METO/IbI
penieHus
HppanrOHaIbHBIX
YpaBHEHUU

UpparmonansHbie
YpaBHEHHUS.
OCHOBHBIE METOIBI
perIeHus
UPPAITIOHATEHBIX
YpaBHEHUU

PaBHOCHIBHBIE
MEepEX0/ibl B PEILICHUH
HMppaloOHAIIbHBIX
ypaBHEHUU

PaBHOCHMIBHEIE
MEePEX0/Ibl B PEILICHUH

https://resh.edu.ru/

https://resh.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/3798/

https://resh.edu.ru/subject/lesson/5569/



https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/

UPPALIMOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIBHEBIE
MEPEX0/Ibl B PEILICHUH
HMppalrOHaJIbHbBIX
YpaBHEHU I

https://resh.edu.ru/

48

49

PaBHOCHIEHEIC
MepPEXO/Ibl B pEUICHUU
HPPALMOHATIBHBIX
YpaBHEHUU

CaoiicTBa u rpaduk
KOpHsI N-0ii CTETICHU
KaK (QyHKIHH
00paTHOM CTENEHU C
HATypaJIbHBIM
nokasaresiaeMm

https://resh.edu.ru/

https://resh.edu.ru/

50

CgoiicTBa u rpadux
KOpHSI N-0M CTeNEeHU
KaK QYHKIMH
00paTHOM CTENEeHU C
HATypaJbHBIM
nokasaresieM

https://resh.edu.ru/

51

KonTponbHnas padora:
"CsoiicTBa u Tpapuk
KOpHS N-OM CTENEHMU.
HppauroHanbHble
ypaBHEeHHUA"

52

Creress ¢
paIMOHATEHBIM

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIOKa3aTelieM U €€
CBOMCTBA

53

CreneHsb ¢
palroHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBaA

https://resh.edu.ru/subject/lesson/3841/

54

55

56

57

58

59

CreneHb ¢
panuoHaILHEIM
nokas3arejieM U e€
CBOMCTBaA

IToka3zarennHas
byHkus, eé
CBO¥CTBa U TpaduK
Hcnonb3oBanue
rpaduka QyHKIHH
JUISL pEIIeHUsT
YpaBHEHUU

Hcnons3oBanue
rpaduka QyHKIHH
JUISl pEIIEHHUS
yYpaBHEHUU

IlokazarenpHEIC
YpaBHEHHUS.
OCHOBHBIE METOIBI
pereHus
IMOKAa3aTeNIbHBIX
ypaBHEHUU

IIokazarenpHbIC
YpaBHCHU.

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/5627/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/

OCHOBHBIC METOJIBI
perieHus
MOKAa3aTeNIbHBIX
ypaBHEHUU

60

61

62

[Toka3arenbHble
YpaBHEHHUS.
OCHOBHBIE METO/IbI
peLeHus
HOKa3aTeIbHbIX
ypaBHEHUU

KonTtponsnas pabora:
"IToka3zarenbHas
byHKIHS.
IToka3zaTenbHbIE
ypaBHeHuUs"

Jlorapudm guca.
CgoiicTBa norapudma

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/content/5049

63

64

65

Jlorapudm yucma.
CaoiicTBa siorapudma
Jlorapugm uucna.
CgoiicTBa norapudma
JlecsaTuaable U
HaTypaJbHbIE
Jorapupmbl

https://resh.edu.ru/subject/lesson/5753/

https://resh.edu.ru/subject/lesson/3823/

https://lib.myschool.edu.ru/

66

JecsaTuanable u
HaTypaJIbHbIC
Jorapudmbl

https://lib.myschool.edu.ru/

67

[Tpeobpa3zoBanue

https://resh.edu.ru/subject/lesson/3834/



https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/

BBIPAKECHUH,
coJieprKalnx
JorapudMbl

68

[IpeobpaszoBanue
BBIPAKECHUM,
coJIeprKalInx
JorapudMbl

https://resh.edu.

ru/subject/lesson/4732/

69

[IpeobpaszoBanue
BBIPAKECHU,
coJepKaILIIX
J0rapupMbl

https://resh.edu.

ru/

70

71

72

73

Jlorapudpmuueckas
byHKums, eé
CBOWCTBA U TpapuK
Jlorapudpmuueckas
byHkus, eé
CBOMCTBa U rpadpuk
HcnonszoBanue
rpaduka QyHKIHH
JUISl peLIeHus
yYpaBHEHUU
Hcnons3oBanue
rpaduka QyHKIHH
JUISL peLIeHUs
YpPaBHEHUNU

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

74

Jlorapudmuueckue
YpaBHCHHS.
OCHOBHBIE METOIBI
peleHus

https://resh.edu.

ru/



https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

norapuMUIECKUX
ypaBHEHUU

75

Jlorapudmmueckue
YpaBHCHHS.
OCHOBHBIE METO/]IbI
pelieHus
Jorapu(MUIECKUX
ypaBHEHUU

https://resh.edu.ru/

76

Jlorapudmmueckue
YpaBHCHHSI.
OCHOBHBIE METO/IbI
pelieHus
JorapupMUUEecKUx
ypaBHEHUU

https://resh.edu.ru/

77

PaBHoCHUIIBHBIE
MEePEX0/ibl B PEIICHUH
norapuGpMUUECKUX
yYpaBHEHUU

https://resh.edu.ru/

78

PaBHOCHITBHBIE
MEepPEX0/ibl B PEIICHUH
norapuMUIECKUX
yYpaBHEHUU

https://resh.edu.ru/

79

KonTponbHnas padora:
"Jlorapupmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEeHHUA"

80

Cunyc, KocuHyc,
TaHT'€HC 1 KOTAaHI'€HC

https://resh.edu.ru/subject/lesson/4733/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4733/

YHUCJIOBOT'0 apryMeHTa

81

Cunyc, KocuHyc,
TaHT'CHC U KOTAaHI'CHC
YHCJIOBOI'O apryMeHTa

https://resh.edu.

ru/subject/lesson/6019/

https://resh.edu.

ru/subject/lesson/3863/

82

Apkcunyc,
apKKOCUHYC U
apKTaHI'€HC
YHCJIOBOI'O apryMeHTa

https://resh.edu.

ru/subject/lesson/4735/

83

Apkcunyc,
apKKOCUHYC U
apKTaHI€HC
YHCJIOBOI'O apryMeHTa

https://resh.edu.

ru/subject/lesson/6322/

84

Tpuronomerpuueckas
OKPYXHOCTb,
olpeieNieHue
TPUTOHOMETPUYECKHUX
(YHKLIMI YUCIOBOTO
apryMeHra

https://resh.edu.

ru/subject/lesson/4735/

85

Tpuronomerpuueckas
OKPYXHOCTb,
olpeieNieHne
TPUTOHOMETPUUECKHUX
(GYHKLIMI YUCIOBOTO
aprymeHra

https://resh.edu.

ru/subject/lesson/4734/

86

OcCHOBHBIE
TPUTOHOMETPHYECKHE

bopmybl

https://resh.edu.

ru/subject/lesson/3489/

87

OCHOBHBIE

https://resh.edu.

ru/subject/lesson/3887/



https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/

TPUTOHOMETPHYCCKHE
dbopMyibI

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybr

89

90

OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopmybr
[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAXCHUI

https://resh.edu.ru/subject/lesson/4238/

https://resh.edu.ru/subject/lesson/3898/

91

[Ipeobpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAXCHUI

https://resh.edu.ru/subject/lesson/4324/

92

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

https://lib.myschool.edu.ru/

93

94

95

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

Pemenue
TPUTOHOMETPUUECKHUX
yYpaBHEHUU

Pemenune
TPUTOHOMETPUUYECKUX
YpaBHEHUN

https://lib.myschool.edu.ru/content/5616

https://lib.myschool.edu.ru/content/5616

https://resh.edu.ru/subject/lesson/6320/

96

Pemenue
TPUTOHOMETPHUIECKUX

https://resh.edu.ru/subject/lesson/6320/



https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/

YpaBHEHUU

97

98

99

Pemenue
TPUTOHOMETPUUIECKUX
YpaBHEHU I

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

Pentenue

TPUTOHOMETPUUYECKHX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6321/

https://lib.myschool.edu.ru/

100

Pewenne
TPUTOHOMETPUUECKHUX
ypaBHEHUU

https://lib.myschool.edu.ru/

101

KonTtponsnas pabora:
"TpUroHOMETpUUYECKU
€ BBIPQXCHUS U
TPUTOHOMETPHYECKHE
ypaBHeHHA"

https://lib.myschool.edu.ru/

102

IlocienoBaTenbHOCTH
, CIIOCOOBI 3aJaHUs
MOCJIEIOBATEIILHOCTE
. Meton
MaTeMaTH4YeCKOM
WHIYKIH

https://lib.myschool.edu.ru/

103

MoHoTOHHBIE B
OTpaHUYCHHBIC
MMOCJICIOBATEILHOCTH.
Hcropus ananusa
OECKOHEYHO MalbIX

https://resh.edu.ru/subject/lesson/4925/



https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/4925/

104

Apudmerndeckas
nporpeccus

https://resh.edu.ru/

105

106

107

108

109

110

111

I'eomerpuueckas
Iporpeccus

beckoneuHo
yOBbIBaroIas
reoMeTpuyecKas
nporpeccust

CyMmmMma 6ecKOHEYHO
yObIBaromeit
FCOMETPHYECKOM
IIPOrPECCUH

JIuHeHbIi 1
3KCHOHEHINAIbHBIN
pocrt. Hucio e.
dopmyIa CII0KHBIX
IIPOLIEHTOB

JInHeWHbIN n
SKCIOHEHIUATbHBIM
poct. Hucio e.
dopmyiia CIOKHBIX
MPOLEHTOB

Hcnonb3oBanue
MPOTPECCUU IJISL
pELIEHHUS peAIbHBIX
3a71a4 NPUKJIIATHOTO
Xapakrepa

KonTtponbhas pabora:

"[TocnenoBaTeILHOCT

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/4730/

https://resh.edu.ru/subject/lesson/4730/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

U 1 nporpeccun”

112

HenpepriBHbie
GYHKIIUT ¥ UX
CBOMCTBA

https://resh.edu.ru/subject/lesson/3785/

113

Touxka pa3pbiBa.
ACUMIITOTHI
rpa¢ukoB QyHKIUH

https://lib.myschool.edu.ru/

114

CaoiicTBa GhyHKIUN
HENPEPHIBHBIX HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/5298/

115

CgoiicTBa (yHKIMIA
HETPEPHIBHBIX HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/3778/

116

117

118

Meto UHTEPBAIOB
JUISL pELICHUS
HEpPABEHCTB

Meroa uHTEpBaJIOB
JUISL pELIEHUS
HEpPABEHCTB

Meroa uHTEpBaJIOB
JUISL pELIEHUS
HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

119

[IprMeHeHne cBOWCTB
HENPEPBIBHBIX
byHKIUH 115
peleHus 3a1ad

https://resh.edu.ru/

120

IIprmeHeHne CBOMCTB
HENPEPBIBHBIX

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

byHKUMN 1715
penreHus 3a1a4d

121

122

123

IIepBas u BTOpas
MIPOU3BO/IHBIC
byHKIIUN
Onpenenenue,
reOMETPUYECKUI
CMBICJI TPOU3BOIHOM
Onpenenenue,
buznyecKuit CMbICT
MIPOU3BOIHOM

https://resh.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

124

YpaBHeHue
KacaTelabHO’ K

rpaduxy pyHkunn

https://resh.edu.ru/

125

YpaBHeHue
KacaTeJabHOM K

rpaduxy pyHKINN

https://resh.edu.ru/

126

127

128

IIpousBoaHbIe
AJIEMEHTapHBIX
byHKIMA
IIpousBoaHbIe
3JIEMEHTapHBIX
byHKIHI
[IpounsBoHas CyMMBI,
IIPOU3BEICHNUS,
Y4acCTHOTO U
KOMIIO3ULINU
byHKIHI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/

129

130

131

[IponsBoHasA CyMMBI,
IIPOM3BECHUS,
YacTHOTO U

KOMITO3U LU
byHKIHA
[IpounsBoHasA CyMMBI,
IPOM3BECHUS,
YacTHOTO U

KOMITO3U LU
byHKIUI
KonTtponsnas pabora:
"IIpousBoanas"

https://resh.edu.ru/subject/lesson/5540/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

132

IToBTOpEHME,
000011eHNE,
CUCTEMAaTH3aLMs
3HaHui: "YpaBHeHus"

https://resh.edu.ru/subject/lesson/6119/

133

134

135

IToBTOpEHME,
o0o01Ienue,
CHCTEMAaTH3allHs
3HaHui: "OyHKIUn"

Hrorosas
KOHTpOJIbHAsE paboTa

Hrorosas
KOHTpOJIbHAs paboTa

https://resh.edu.ru/subject/lesson/5540/

https://resh.edu.ru/subject/lesson/4729/

136

IToBTOpEHME,
00001IeHHE,
CHCTEMAaTH3aIIH
3HAHUI

https://resh.edu.ru/subject/lesson/5498/



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/

OBIIEE KOJIMYECTBO

1 10
YACOB 110 ITPOITPAMME 30



11 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

Jlara

IIpakTHYeckue
H3y4eHust

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

[IpuMeHeHne Npou3BOJHOU
K HCCIICIOBAHUIO (DYHKITUH
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

https://resh.edu.ru/subject/lesson/4730/

[IprMeHeHHe TPOU3BOTHOM
K HCCIICIOBAHUIO (DYHKITUH
HAa MOHOTOHHOCTH U
OKCTPEMYMBI

[IprMeHeHHe TPOU3BOTHOM
K HCCIICIOBAHUIO (DYHKITUH
HAa MOHOTOHHOCTH U
DKCTPEMYMBI

IIpumenenne npon3BOJHON
K UCCIIEIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

IIpumenenne npon3BOJHON
K UCCIIEIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

IIpumenenne npon3BoJHON
K UCCIICIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U

https://resh.edu.ru/subject/lesson/4730/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/3785/



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/3785/

KCTPEMYMBI

10

11

12

Haxoxnenune HanOombero
Y HAUMEHBIIETr0 3HAUCHUS
HEeNpepbIBHON (YHKINU HA
OTpe3Ke

Haxoxnenune HanOombero
Y HaUMEHBIIIET0 3HAYCHUS
HEeNpepbIBHON (YHKINU HA
OTpe3Ke

Haxoxnenue HaubombIero
Y HAaUMEHBIIIETO 3HAYCHUS
HenpepbIBHON (HYHKIUU Ha
OTpe3Ke

Haxoxnenue HaubombIero
Y HaUMEHbIIIETO 3HAYCHUS
HenpepbIBHON (HYHKIUU Ha
OTpE3Ke

Haxosxnenne HanOosbIero
Y HAMEHbBILIEro 3HauYeHUs
HenpepbIBHON (QYHKIINU HA
OTpe3Ke

Haxoxnenne HanOoJIbIIEro
Y HaUMEHBIIIET0 3HAYEHUS
HenpepbhIBHON (DYHKIIUU Ha
OTpe3Ke

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/5298/

https://resh.edu.ru/subject/lesson/3778/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

13

[IpuMeHeHne npon3BOIHOM
JUTS. HaXOXKICHUS
HAWIy4IlEro peleHus B
MIPUKJIAIHBIX 3a7a49ax

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

14

IIpuMeHeHne npou3BOHOU
IUIs1 HAXOXKACHUS
HaWIy4IIero pelieHus B
MPUKIIAJHBIX 3a7a4ax

https://resh.edu.ru/

15

[IpuMeHeHne Npou3BOHOU
JUISL OIIPEJEIIEHUS] CKOPOCTH
U YCKOpPEHHUS Ipolecca,
3aJJaHHOTO (popMyJIOi nin
rpadgukom

https://resh.edu.ru/

16

[IpuMeHeHne npou3BOHOU
JUIS OIIPEICIIEHUS] CKOPOCTH
U YCKOpPEHHUs Ipolecca,
3aJJaHHOTO (OpMYJIOH nin
rpadgukom

https://lib.myschool.edu.ru/

17
18

Kommosurus ¢pyHKIuit

Komnozunus yHkuumit

https://lib.myschool.edu.ru/

https://resh.edu.ru/

19

20

21

Komnozunus ¢pyHkuit

I'eomeTpuueckue o6pass
YpaBHEHUH Ha
KOOPJAMHATHOW TNIOCKOCTH

I'eomerpuueckue oopassl

YpaBHEHUH Ha
KOOPAMHATHOM IIJIOCKOCTH

https://resh.edu.ru/
https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

22

KonTponbnas pabora:
"HUccnenoBanue QyHKIMIA ¢
MOMOIIIbIO TPOU3BOAHON"

https://resh.edu.ru/

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEpPBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/5540/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5540/

24

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKITHA.
[IpaBuia HaXOXKICHHS
epBOOOPa3HBIX

https://lib.myschool.edu.ru/

25

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKITHA.
[IpaBuia HaXOXKICHHS
epBOOOPa3HBIX

https://lib.myschool.edu.ru/

26

27

28

29

30

Nurerpai. I'eomerpuyeckuii
CMBICJI HHTErpajia

Breruucnenue
ONpeeIEHHOTO NHTETpaja
no popmyne Herorona-
JleitOuuIa

Brruncienue
onpeeEHHOro HHTErpaia
no ¢opmyne HerotoHa-
JleitOrMIIA

[IpumeHeHne nHTErpana s
HaXO0XKACHUS TUIOIIAICH
IUIOCKUX (QUTYp
[IpumeneHnne nHTErpana s
HaXO0XIeHUS 00HEMOB
TE€OMETPUUYECKUX TeT

https://resh.edu.ru/subject/lesson/6119/

https://resh.edu.ru/subject/lesson/5540/

https://resh.edu.ru/subject/lesson/4729/

https://resh.edu.ru/subject/lesson/5498/

31

[Ipumeps! pemennit
nudepeHIaTbHBIX
YpaBHEHUI

https://resh.edu.ru/

32

[Ipumepsl perienui

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/

Qg depeHraIbHbIX
YpaBHEHUI

33

Marematnueckoe

MOZACIIMPOBAHUC PCAJIBHBIX

MIPOIIECCOB C OMOIIBIO
g hepeHIMaTbHBIX
YpaBHEHUI

https://lib.myschool.edu.ru/

34

35

36

Konrponsnas pabora:
"IlepBooOpa3nas u
uHTerpan”
Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduKu
Tpuronomerpuueckue

(GYHKIIHMHU, UX CBOHCTBA U
rpaduku

https://resh.edu.ru/

https://resh.edu.ru/

https://lib.myschool.edu.ru/

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu

https://lib.myschool.edu.ru/

38

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWMCTBA U
rpaduxu

https://resh.edu.ru/subject/lesson/3798/

39

40

Tpuronomerpuueckue
(GyHKIIUH, UX CBOWMCTBA U
rpaduxu

OT10op KOpHEH
TPUTOHOMETPHUECKUX
YPaBHEHUH C TIOMOIIBIO

https://resh.edu.ru/subject/lesson/5569/

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/

TPUTOHOMETPUYECKOMN
OKpY’KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

https://resh.edu.ru/

42

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

https://resh.edu.ru/

43

OT10op KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

https://resh.edu.ru/

44

45

46

47

Pemenue
TPUTOHOMETPHUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPHUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenne

TPUTOHOMCTPHUYCCKUX
HCPAaBCHCTB

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/3841/

https://lib.myschool.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3841/

48

49

Konrponsnas padora:
"I'paduknu
TPUTOHOMETPHUYECKHUX
byHKIMA.
Tpuronomerpuueckue
HepaBeHcTBa"
OCHOBHBIE METO/IBI

PEIICHUS ITOKAa3aTCIbHBIX
HCPABCHCTB

https://resh.edu.ru/subject/lesson/5627/

https://lib.myschool.edu.ru/

50

OCHOBHBIE METOJIBI
pEIICHUS MTOKa3aTeIbHBIX
HEPABCHCTB

https://lib.myschool.edu.ru/

51

52

53

54

OCHOBHBIE METOJIBI
pEIICHUS MTOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METO]IbI
peLIEHHS TOKA3aTEIbHbIX
HEpPABEHCTB

OCHOBHBIE METOIBI
pelieHus JorapuGMuUIecKux
HEPaBEHCTB

OCHOBHBIE METObI

peuicHu-d JIOFapI/I(l)MI/I‘leCKI/IX
HCPAaBCHCTB

https://resh.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

55

OCHOBHBIE METObI
pelieHus JorapuMuIecKux
HEPaBEHCTB

https://lib.myschool.edu.ru/content/5049

56

OCHOBHBIE METOBI

https://resh.edu.ru/subject/lesson/5753/



https://resh.edu.ru/subject/lesson/5627/
https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/

pereHust JorapupMUIECKUX
HEPaBEHCTB

S7

58

59

OCHOBHBIE METOJIBI
pEIICHUS UPPAITMOHATEHBIX
HEPABCHCTB

OCHOBHBIE METOJIbI
peLIEHNs UPPALUOHAIBHBIX
HEPABEHCTB

OCHOBHEBIE MCTOABI
PCUICHUA UPpALlMOHAJIbHBIX
HCPABCHCTB

https://resh.edu.ru/subject/lesson/3823/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

60

OCHOBHBIE METOIBI
peIICHUS HPPAIMOHATIBLHBIX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3834/

61

I'padmueckue MeToap!
pEIICHUS UPPAITMOHATTEHBIX
YpaBHEHUI

https://resh.edu.ru/subject/lesson/4732/

62

63

64

I'padmueckue meToab
pelIeHus upparuoHaIbHbIX
YpaBHEHUI

I'paduueckue MeTo b1
peLIeHUs TOKa3aTEIbHBIX
ypaBHEHUH

I'padmueckue MmeToab!
pelieHus MoKa3aTelbHbIX
HEPaBEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

65

I'paduueckue meToap!
pelieHus JorapuMuIecKux

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YpaBHEHUU

66

67

68

I'padnaeckue meTombl
pereHust JorapuPMUIECKUX
HEPaBEHCTB

I'padmueckue metoab
pelieHus JorapuGMuIecKux
HEPaBEHCTB

I'padpuueckue MeTo bl
peleHus TOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHEHUH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

69

I'padmueckue MmeToap!
pellIeHus TOKa3aTeNbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

https://resh.edu.ru/

70

['paduueckue meToapt
pelieHus oKa3aTeIbHBIX 1
Jorapu(pMUIECKUX
HEPaBEHCTB

https://resh.edu.ru/

71

['paduueckue meToapt
pelIeHns TOKa3aTeIbHbIX U
JorapuPpMUUECKUX
HEPABEHCTB

https://resh.edu.ru/

72

KonTponbnas pabora:
"UppannoHanbHele,
MoKa3aTeabHbIEe U
norapudmudeckue
HepaBeHCTBA"



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

73

74

75

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKast
(dhopmbI 3anucu
KOMIIJIEKCHOTO YHUCIIa

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETpHYECKAst
(hopmbI 3anucu
KOMIUJIEKCHOTO YHUCIIa

Apudmerndeckue onepanuu
C KOMILJICKCHBIMHU YHCIIaMU

https://resh.edu.ru/subject/lesson/4733/

https://resh.edu.ru/subject/lesson/6019/

https://resh.edu.ru/subject/lesson/3863/

https://resh.edu.ru/subject/lesson/4735/

76

77

78

Apudmernieckue onepanuu
C KOMIUICKCHBIMH YUCJIAMA

I/I306pa)KeHI/IC KOMIIIICKCHBIX
YHUCCII Ha KOOp,I(I/IHaTHOﬁ
IIIIOCKOCTH

N306pakeHne KOMITIEKCHBIX
YHUCeN Ha KOOPAUHATHOU
MIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6322/

https://resh.edu.ru/subject/lesson/4735/

https://resh.edu.ru/subject/lesson/4734/

79

®opmyia Myaspa. Kopau n-
Ol CTENEeHU U3
KOMILJIEKCHOTO Yncia

https://resh.edu.ru/subject/lesson/3489/

80

81

®opmyna Myaspa. Kopau n-
O CTENEeHH U3
KOMILJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX
YUCCII IJId PCILICHUA

https://resh.edu.ru/subject/lesson/3887/



https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/

(bu3HUYECKUX U
reOMETPUYCCKHUX 3a/1a4

82

83

Konrponsnas pabora:
"KoMmiuiekcHble yucia"

Hatypanbnble u nemnbie
qucna

https://resh.edu.ru/subject/lesson/4238/

https://resh.edu.ru/subject/lesson/3898/

84

HarypanbHble u nensie
qucia

https://resh.edu.ru/subject/lesson/4324/

85

86

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YHCEI
IIpumeHneHne MpU3HaKkoB
JEJIMMOCTH LIEJIBIX YNCEI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/content/5616

87

[IpuMeHeHne npu3HaKoB

JCIINMOCTHU LCIIBIX YHUCECII:

HOJT u HOK

https://lib.myschool.edu.ru/content/5616

88

89

90

91

[IpuMeHeHne npu3HaKoB

JCIINMOCTH LCIIBIX YHUCCII:

HOJI u HOK

IIpumeHeHne MPU3HAKOB

JCIINMOCTH LCIIBIX YHUCCII:

OCTAaTKH 110 MOAYJIIO

IIpumeHeHne MPU3HAKOB

ACITNMOCTH LECIIBIX YHUCCII:

OCTAaTKH 11O MOAYJIFO

[IpumeHeHne npu3HaKoB

JACITNUMOCTH LCIIBIX YHUCECII:

anroput™ EBknmna ans
pelieHus 3a/1a4y B UEebIX

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6321/



https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6321/

quciaax

92

93

94

KontpossHas pabota:
"Teopus nenbix yucen"

Cucrema 1 COBOKYIHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI 1 CUCTEMBI-
CJIEICTBUS

Cucrema u COBOKYITHOCTb
ypaBHeHHﬁ. PaBHocunbHbIe
CHUCTEMBI U CUCTCMBbI-
CIICACTBHA

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

95

OCHOBHBIE METO/BI
pELLEHHsI CUCTEM U
COBOKYITHOCTEH
palMoOHAIbHBIX YPAaBHEHUN

https://lib.myschool.edu.ru/

96

OCHOBHBIE METOBI
peuIeHus CUCTEM U
COBOKYITHOCTEM
MpPpalMOHAIBHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4925/

97

OCHOBHBIE METObI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
MOKa3aTeIbHBIX YPAaBHEHHM

https://resh.edu.ru/

98

OCHOBHBIE METObI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
MOKa3aTeIbHBIX YPaBHEHHMA

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/4925/

99

100

101

102

103

OCHOBHBIE METO/IbI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
JorapupMUIEecKUX
YpaBHEHUI

OCHOBHBIE METO/IbI
pElIeHUs CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHUH

[IpumeHeHue cucrem Kk
PELICHNI0 MaTEMaTHYECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0ractell HAyKu U pealbHON
KU3HU, MHTEpIPETalus
MIOJIyYE€HHBIX PE3YyJIbTaTOB

IIpuMeHeHue cucreM Kk
PELICHUI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
obnacTeil HayKH U peanbHO
YKWU3HU, HHTEpIIpETALUs
ITOJIyYEHHBIX PE3YJIBTATOB

[IpumMeHeHnEe HEpaBEHCTB K
PELIEHUIO MaTEMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOyactell HAyKH U pealibHOM
JKU3HU, UHTEPIIpETALUA
IMOJIYUCHHBIX PE3YJIbTATOB

https://resh.edu.ru/subject/lesson/4730/

https://resh.edu.ru/subject/lesson/4730/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

Konrponsnas padora:
"CucTemMbl pallMOHAIbHBIX,
HUPpAMOHAIIBHBIX

https://lib.myschool.edu.ru/

104
MMOKa3aTeNbHBIX U
JorapupMUIECKUX
ypaBHEHUH"
105 ParnmonansHble ypaBHEHUS € https://resh.edu.ru/subject/lesson/3785/
rapameTpamu
106 PanmonansHble HEpaBEeHCTBA https://lib.myschool.edu.ru/
C mapaMeTpaMu
107 PanmonanesHbIe cucTeMBI € https://resh.edu.ru/subject/lesson/5298/
rnapameTpamu
HppanuonansHbie https://resh.edu.ru/subject/lesson/3778/
108 ypaBHEHUs1, HEPABEHCTBA C
rnapameTpamu
109 HppaunoHaibHbIE CUCTEMBI https://resh.edu.ru/
C mapaMeTpamu
110 ITokasaTenbHbIE ypaBHEHUS, https://resh.edu.ru/
HEpPABEHCTBA C MapaMeTpaMu
111 [TokazarenbHbIE CUCTEMBI C https://resh.edu.ru/
rnapameTpamu
Jlorapudmuaeckue https://resh.edu.ru/
112 ypaBHEHHUsI, HEPABEHCTBA C
rnapameTpamu
113 Jlorapudmudeckue CUCTEMBI https://resh.edu.ru/
C mapaMeTpamMu
114 Tpuronomerpuueckue https://resh.edu.ru/

yYpaBHEHHUS C TapaMeTpaMu



https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

115

Tpuronomerpuueckue

HCpaBCHCTBA C ImapaMETpaMu

https://lib.myschool.edu.ru/

116

117

118

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

[Toctpoenue u
UCCIICIOBAHNE
MaTEMaTHYECKUX MOJEIIEH
peanbHBIX CUTYyaLUH C
IIOMOILBIO YPAaBHEHUM C
rapameTpamu

ITocTpoenue u
UCCIIEJOBAaHNE
MaTeMaTHYECKUX MOJEIIEH
peanbHBIX CUTYyalUui C
IIOMOIIIBIO CUCTEM
YpPaBHEHHUH C ITapaMeTpamu

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

119

[Toctpoenue u
HCCIIEA0BAHUE
MaTeMaTUYECKUX MOJAENIEH
peanbHBIX CUTYyalUH C
ITOMOIIIBIO CUCTEM
YpaBHEHUH C TapamMeTpaMu

https://lib.myschool.edu.ru/

120

121

122

KonTponbHas padora:
"3amaun ¢ mapamerpamu"
[ToBTOpeHue, 060061IeHNE,
CHUCTEMATHU3AIUS 3HAHMIH:
"VpaBHenus"
[ToBTOpeHue, 06001IeHNE,
CHUCTEMATU3AIIMS 3HAHMIA:

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/5540/



https://resh.edu.ru/subject/lesson/5540/

"VpaBHenus"

123

124

125

[ToBTOpeHue, 0600mIEeHNE,
cHCTeMaTHu3alus 3HaHUM:
"VpaBuenus. CucteMbl
ypaBHEHUH"

[ToBTOpeHue, o600mIEeHNE,
CHUCTeMaTHU3alysl 3HAHMM:
"HepaBencrsa"
[ToBTOpeHME, 0000IIEHNE,
cUCTeMaTu3alys 3HAHMM:
"HepaBencrna"

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/6119/

126

[ToBTOpeHme, 06001IEHNE,
CUCTEeMaTH3alusl 3HAaHHU:
"HepaBencrna"

https://resh.edu.ru/subject/lesson/5540/

127

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3HaHuH:
"[IpousBonHas u eé
IpuMeHeHue"

https://resh.edu.ru/subject/lesson/4729/

128

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"[IpousBonHas u eé
npuMeHenue"

129

130

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHuH
"I[IpousBonHas u eé
IpuMeHeHue"

[ToBTOpeHue, 06001IeHNE,
cHUCTEMaTU3alMs 3HAHWM:

https://resh.edu.ru/subject/lesson/5498/

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/

"NuTerpan u ero
npuMeHeHue"

[ToBTOpenue, 060061IeHNE,

https://lib.myschool.edu.ru/

131 cUCTeMaTu3alis 3HAHHH: 1
"Oyukuun"
[ToBTOpEeHME, 0000MIIEHNE, https://lib.myschool.edu.ru/

132 CUCTEMAaTH3alN 3SHAHWN: 1
"Oyukuun"
[ToBTOpeHME, 0000MIIECHNE,

133 cUCTEMAaTH3AalNs 3HAHWM: 1 https://resh.edu.ru/
"OyHkuun"

134 Hrorosast koHTpOILHas 1 1 https://resh.edu.ru/
paborta

135 HrtoroBas KOHTpoOJIbHAS 1 1 https://lib.myschool.edu.ru/
pabora

136 [ToBTOpenue, 060061IeHNE, 1 https://lib.myschool.edu.ru/
cucTeMaTu3alys 3HaHUI
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10 [TIPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yjabTarta
1 Yucna ¥ BIYUCICHUS
11 OnepupoBaTh NOHATHUSMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BemonsaaTe  apudmerndeckue  OmepanMM € pPaldOHATIBHBIMH U
' JeCTBUTEIIbHBIMU YHACITAMHU
13 BoInonssaTe npubnmkEHHbIE BBIYMCICHUS, UCTIONb3Ys IPAaBUIa OKPYTIICHHUS,
' JieNaTh MPUKUAKY U OLIEHKY pe3yJibTaTa BbIUMCIICHUI
OnepupoBaTh NOHSATHSMH: CTEIEHb C IIEJIBIM IOKAa3aTelleM, CTaHIapTHAS
14 dopma 3ammcu ACWCTBUTEIBHOTO YHCIA, KOPEHb HATYypalbHOH CTENCHH;
' UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3amUCH JAEHCTBUTEIBHBIX UYUCEN JUIS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX
OmnepupoBarh MOHATUSMH: CHHYC, KOCHHYC W TAHTEHC MTPOU3BOJIEHOTO yTJIa;
15 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOIO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHeHUs U HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPaBHEHNE
29 BrImMonHATE TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHHUH M peliaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BomonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHATBHBIX
2.3 BBIDQKEHU ¥ pemaTh OCHOBHBIC THIBI IENBIX, PAIMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISl PEIICHHs MaTeMaTHYEeCKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U pealbHOU )KU3HU
MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTaBISTH
2.5 BBIP)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIEN0BaTh
MOCTPOCHHBIE MOJIENIN C HCIIOIb30BAaHUEM arlapara ajareopsl
3 DOyHKINUA U TpaPUKH
31 OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IacTh

ONpeNeNIeHusT W MHOMKECTBO 3HAYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aMMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYJIH

3.2 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
3.4 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBAAPATHUHONW (PYHKLIUH,
CTETICHHOW (D)YHKITUH C IEJIBIM TTOKa3aTelieM
Hcnonws3oBath rpaduku (GyHKUMHA [Ji HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUWH 33aJad M3 JPYTrUX Y4eOHBIX MpPeIMETOB U
peabHOM KU3HH, BRIPAXKATH POPMYJIaMU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU
4 Hauana marematnyeckoro aHnaamsa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reoOMETpUUYECcKasi MPOrpecCuu
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO yOBbIBaIOIIas TeoMeTpUYecKas
' nporpeccusi, cymma 6eCKOHEeYHO yObIBaIOIIe reOMeTpHUIeCKON MPOTrPECCHH
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIbHOCTEH U Mporpeccuid  ams
' pelIeHus: pealibHBIX 3a7a4 MPUKIIAIHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar g ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTesIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpelHero 001ero odopa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HaTypajdbHOE, I11€JI0€ YHCIIO; HCIOIh30BaATh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUTs PEIICHUS 33129
1.2 OrniepupoBaTh MOHIATHEM: CTETIEHB C PAIIMOHATLHBIM TIOKa3aTelieM
13 OnepupoBaTh MOHATHIMH: JorapudmM dYrcia, JECATHYHbIE U HATypajbHbIC
' sorapuMel
2 YpaBHEeHUs U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBA CTEMEHW M MPEoOpa3OBaHUS — BHIPAKCHHIA,




ONCprUpoOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPaBHCHUC U HCPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HEPAaBCHCTB

BremonsasaTe  mpeoOpa3oBaHUs BBIPAKEHHH, COJACPXKALIUX JIOTapH(MBbI;

2.2 OTIEpPUPOBATH MOHATHUAMU: JIOTapU(MUUECKOE YpaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMeTpUIECKUX HEPABEHCTB
OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLIEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH AJIs peleHUs NMPaKTHYECKUX
3aja4
95 Haxonuts pemenus mpocTeHInX CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX
' ypaBHCHHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallud Ha s3blKe anreOpbl, COCTABIAThH
2.6 BBIP)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCJIOBHUIO 3aj]auu,
UCCJIEIOBATh TOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAHUEM allapara ajareopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (QYHKIHUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH HIKCTpeMyMa (YHKIMH, HauOOJIbIIee |
' HauMeEHbIlIee 3HaueHusi (QyHKUMU Ha MPOMEXKYTKE;, MCIOJIb30BaTh UX IS
uccieoBaHus (QyHKIMH, 33JaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JOrapupMuIeckon u
3.2 TPUTOHOMETPUYECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPJAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] YpaBHEHUI 1 HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH Ipa)MKU JTMHEHHBIX YpaBHEHUM
' Y UCIOJIb30BaTh UX JJIS PELICHHS] CHCTEMBI IMHENHBIX YPAaBHEHUN
34 Ucnonws3oBarh rpaduku GyHKIMA [ HWCCIEAOBAHHUS TMPOILIECCOB W
' 3aBHCUMOCTEH U3 JpyTUX yU4eOHBIX AUCIUILIIH
4 Hauana matemaTnyeckoro aHaausa
OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPHUECKUN U (DU3MYECKHI CMBICT HPOM3BOJIHON JUIS
peleHus 3a1ad
49 Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLIUH
Hcnonp3oBaTh  NPOM3BOAHYIO  JUIS  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHSTHh PE3yJIbTaThl HCCIEIOBAaHUS K
MOCTPOEHHUIO IpapUKOB
44 Hcnonp30BaTh NMpOU3BOAHYIO AJI HAXOXKIEHUS HAWIYYILEro pPELIEHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja
46 HaxonuTe nepBooOpa3Hble 3J€MEHTapHbIX (YHKLIUN, BBIYUCIISATh HHTETpal

o ¢popmyie Hrrotona — JleiiOnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4i, B TOM YHUCIIC COLMAIBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSTHYHBIE JIPOOM, HPOLEHTHI,
11 OecKOHEeUHbIe NepUoANYECKHEe IpoOU. AprdpMeTHUecKre onepalnnun ¢ palMoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BblpaxkeHuil. [Ipumenenue npobeii u npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHBIC YiCia. ApUPMETHIECKHEe
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnrxkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenensb ¢ 1iensiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxosmield (GopMbl 3alHCH JACUCTBUTEIBHBIX YHCET U PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBusS ¢ apu@MeTHuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIpaKEHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmyisl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelIleHHWE HepaBeHCTBA. Meron
UHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPaBHEHNI 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUH U HEPABEHCTB
2.6  Pemenue TpPUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHHH 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a]1a4 U 33734 U3
' Pa3IUYHBIX 00J1aCTel HayKU U peaNbHOM KU3HU
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QysHkuuu. BzaumHo oOpaTHBIE
' (GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumn. Hymm dyHKIuM.
' [TpomerxyTKH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
3.3  CrenenHas (QpyHKIM ¢ HATypaJbHBIM U IIEeJbIM MoKazatesneM. EE cBoiicTBa u rpaduxk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPYXHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (GYHKUIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimza
41 [locnenoBarenpbHOCTH, CIOCOOBI  3alaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpecCHs. CymMa OeckOHEYHO YObIBarOLIed TIeoMeTpUdecKon
' nporpeccuu. Popmysa CIOXKHBIX HPOIEHTOB. lcmonb30BaHUE NPOTPECCHH IS
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4 U3 IPYTHX YIEOHBIX TPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna u BIYUCICHUS
11 HarypanbHble u nensie uncina. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crernensb ¢ pallmoHaIbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHH
13 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTEIIEHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC ypaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUN. PellleHne MpukIagHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIHHBIX YPAaBHEHHUI U HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIACTEeH HAYKU U peaIbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkuu. I[IpoMeKyTKH MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumyMbl U MHUHUMYMBI (yHKIuH. HaunOomnblnee W HauMeHblee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

3.4 Hcnionp3oBanue rpadukoB GyHKIMN IS pEIICHUS] YPaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU pEIICHUH 3a7ad W3 JPYTHX YYEeOHBIX IPEIAMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepbiBable GpyHKIIMU. MEeTO MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [TpousBomHbIe 3yMeMeHTApHBIX (QyHKIUH. DOpMyIbl HAXOXKICHHS IMPOU3BOIHOMN
' CYMMBI, TIPOU3BEICHUS i YaCTHOTO (DyHKIIHIA
[lpuMeHeHHe TPOM3BOMHONW K MCCICIOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxklieHre HauOOJIBIIET0 W HAMMEHBIIErO 3HA4YCeHUs (YHKIUU Ha
OTpe3Ke
[IpumeneHre TPOM3BOIHON JJIST HAXOXKICHHUS HAWIYYIIeT0 PEUICHUs B MPUKIIAIHBIX
4.5 3amadax, JUIA ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wim
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpudeckuii 1 (GU3NYECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1ero
o0pa3oBaHus

Bnanenne MeronamMu J0Ka3aTenbCcTB, aNrOpUTMaMM pELIEHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMH: MHOXECTBO, IMOAMHOXXECTBO, ONEpali HaJ, MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEIICHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIIMN (DYHKIUH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHEe H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacCHpeAeNCHUN I PELICHus 3ajay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroi, IJIOMmAas, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJyibTaTa BIYUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

Mep3znsik A.I'., Homuposckuii JI.A., [TonskoB B .M.; noa penakuueit
[Tononwsckoro B.E.Maremaruka. Anredpa n Hayana MaTeMaTH4E€CKOro
aHanu3a.YTimyoneHHsiit ypoBeHs. 10 kimacc. M.: IIpocsemnienue,2024
Mep3snsak A.I'., Homuposckuii [I.A., [Tonakos B .M.; nox penaxkuueit
[Toponsckoro B.E.Maremaruka. Anredpa n Hayaia MaTeMaTH4E€CKOTo

aHanu3a.YriyoneHHsiit ypoBensb. 11 kimacc. M.: Tlpocsemenue,2024

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1.

Junaktuyeckue MaTepuaibl 1o ajnredpe u HavasiaMm aHanu3a juis 10 kimacca /
b.M. Ugsnes, C.M. Caaksan, C.I. HIBapudypa. — M.: IIpoceemenue, 2019
3anayu no anreOpe u HavanaMm aHanu3a: [locodue mst yuammxes 10—-11 k.
obmeoo6pazosar. yupexaeauit /C.M. CaaksH, A.M. I'onpaman, [[.B.
Henucos. — M.: IIpocsemenue, 2010

AnreOpa u Hauana aHanusa B 9—10 knaccax: [TocoOue nnst yuurens /J1.O.
Henumiena, FO.I1. Jlynaunein, .M. UBneB u np. — M.: [Ipocsenienue, 2010
lanumkuit MUJL. u ap. AnreOpa 1 Hadasia MaTeMatudeckoro ananuza. 10-11
Kjacchl  (YriayOJeHHBIM YpPOBEHB): METOJUYECKHWE PEKOMEHIAlUU s

yunrens/ M.JLTanuuxkuii u ap. — M.: Muaemo3una,2010

H.A. Bunenkun, O.C. Wame-Mycaro, C.W. IlIBapudypn Anrebpa u
MareMaTtudeckuii aHanms, 10 kimacc mys yriayOnaeHHOro u3ydeHusi, MockBa,
Mmuemosuna; 2020

2. JI. A. AnekcanapoBa. AnreOpa u Hauaja aHaiauza. CaMOCTOSITEIbLHBIC

pabots! 10 knacc (mox penakmueit A. I'. Mopakosuya), Muemosuna, 2009



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. bubmmoreka IJOK https://m.edsoo.ru
2.  https://lib.myschool.edu.ru/
3. TI'paduxu pynkmii hitp://graphfunk.narod.ru
4. I[I/II[&KTI/I‘IGCKI/IG MaTcpualbl 110 I/IH(l)OpMaTI/IKe U MAaTC€MAaTUKEC

http://comp-science.narod.ru

5. EI'D mo maremaTtuke: NOArOTOBKA K TECTUPOBAHUIO
http://www.uztest.ru

6 . BaI[a‘-IHI/IK OJIAd IIOATOTOBKHU K OJIMMITHAAaM 11O MaTEMATUKE
http://tasks.ceemat.ru

7 . 3aHUMaTeIbHAs MAaTeMaTHKa — IIKOJIbHUKAM (OJIMMITHAJIBI, UTPHI,
KOHKYpPCHI 110 MaTeMaTuke) hitp://www.math-on-line.com

8 . MurepHeT-npoekT «3amaum» http://www.problems.ru

9. Maremaruueckue 3troab! http://www.etudes.ru
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MOJY.Jb «TEOMETPHS. YIJIYBJEHHBII YPOBEHb» (204 4)

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CPEAHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh M3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIEHHOCTH W IPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonpKky  JIOTMYECKOE€  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4arolUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PELICHHUH T'€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHMKJIA, B YaCTHOCTHU
¢duznueckux 3aaay.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnact «MaremaTtuka u
uHpopMaTuKa»  yepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM U JIeHCTBUH,
cnenuUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 NpoheCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasiaeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHUpoBaHHEe  yMEHHUS  BJAaJE€Th  OCHOBHBIMM  MOHSATUSMHU O
IPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHS BIAJE€Thb METOJAaMH JI0KA3aTEIbCTB U AJITOPUTMOB
pELIeHUs,, YMEHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IMPHU
000CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPKICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNETyKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPUICHCTBOBAHME MHTEJUIEKTYalIbHbIX M TBOPYECKHUX
CIIOCOOHOCTEW 00yJaroIIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO TE€OMETPUH;

dbopmupoBanre (PyHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUSl pPAaClO3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaANbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JIPYTHUX
y4EOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALNH MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpusi» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padodyeit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00yYarolUXCsl, paCIIUpsisi U YIIIyOuisis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHS, TMMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, OOECIeuuTh yriyOJIEHHOE
U3Y4YEHHUE T€OMETPUH KaK COCTaBIIsAIONIEH yueOHoro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
y4u€ToM BBIOOpa Oymymiel mpodeccuu, obOecnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpoecCHOHATBFHBIM 00Pa30BaAHUEM.



Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuaa,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa pEéOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHOBHbIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JIBmxenus: mpoctpancTBa. OToOpakeHus. J[BM>KEeHUS W pPaBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSILIEMY POCCUKWCKOW MAaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1 https://lib.myschool.edu.ru/
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B 8 https://lib.myschool.edu.ru/
MIPOCTPAHCTBE
4 [lepnieHAUKYIIAPHOCTD NPSIMBIX U o5 https://lib.myschool.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE
5 VI H paceTosHuS 16 1 https://lib.myschool.edu.ru/
6 MHOTOrpaHHHKE 7 1 https://lib.myschool.edu.ru/
7 BeKTOPBI B POCTPAHCTRE 12 https://lib.myschool.edu.ru/
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 5 ) https://lib.myschool.edu.ru/
3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne n/m P Kontpoabnbie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 AHanmUTHYECKass TEOMETPHS 15 1 https://lib.myschool.edu.ru/
) [ToBTOpEeHME, 0000IICHNE 1 15 1 https://lib.myschool.edu.ru/
CHCTeMaTH3alus 3HaHUI
3 O65EM MHOTOIPAHHNKA 17 1 https://lib.myschool.edu.ru/
4 Tena Bpamenus 24 1 https://lib.myschool.edu.ru/
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 https://lib.myschool.edu.ru/
KPYTJIBIX TEJ
6 TIBuKeHms 5 1 https://lib.myschool.edu.ru/
7 [ToBTOpenue, 06o0IIEHNE U 17 ) https://lib.myschool.edu.ru/
CHCTEMAaTH3aINsI 3HAaHUH
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha PUCYHKE
TUTOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
CepeIlMHbl OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/

[TonsTHa crepeomeTpun:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKEHUs Ha
PUCYHKE IJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(OTpe3KoB), cepeIuHbI
OTpe3Ka

[lonsTHs: nepecekaromecs
MIJIOCKOCTH,
NepeceKarImecs npsamas u
MIJIOCKOCTB;
MOJIyIPOCTPAHCTBO

[TonsTus: nepecekarouuecs
MJIOCKOCTH,
NepeceKaroImecs npsamas u
MJIOCKOCTB;
MOJIyIPOCTPAHCTBO

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/4756/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

MHoOrorpaHHukKH,
n300pakeHre MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://lib.myschool.edu.ru/

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIITNX
IPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

https://lib.myschool.edu.ru/

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AXCHOMBI CTCPpCOMCTPUHU U
ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEePBBIC CIC/ICTBUS U3 HUX.
CriocoObl 3a/1aHUsI IPSMBIX H
IJIOCKOCTEM B MIPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
TIOCKOCTEH

N3ob6paxenne cedeHuit

MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX

pébpa. Uzobpaxenue

IIepeCeYeHMs OITyYEHHBIX 1
IIJIOCKOCTEM.

PackpammBanue

MOCTPOEHHBIX CEYEHU N

pa3HBIMU LIBETAMHU

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/4912/

11

N3o0pakenune ceueHnit
MMpaMH/JIbl, Ky0a U PU3MBL,

https://resh.edu.ru/subject/lesson/4912/



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

12

KOTOPBIE MTPOXOASAT Uepe3 Uux
pé6pa. N3obpaxkeHue
nepeceyeHus Moay4eHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
IMOCTPOEHHBIX CEUECHUI
pPa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
MepeceYeHUs TIOTyUECHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMU IIBETAMU

https://resh.edu.ru/subject/lesson/4912/

13

14

N3o0pakenue ceueHunit
MUpaMUIbl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pebpa. N3o0pakenue
IIepeceyeHNs MOTYyUYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
Pa3HbIMH LIBETaMU

Merton cnenoB mid
IOCTPOEHUS CEUCHU I

https://resh.edu.ru/subject/lesson/4912/

https://lib.myschool.edu.ru/

15

Meton ciienoB Ui
MOCTPOEHUS CEUCHUH.

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

CoiicTBa niepeceyeHuit
IPSMBIX U ITIOCKOCTEN

16

Meron cnenos mis
IMOCTPOEHUS CEUECHU .
CoiicTBa niepeceyeHuit
MPSAMBIX U IJIOCKOCTEN

https://lib.myschool.edu.ru/

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Co3znanue BBIHOCHBIX
YEpTE)KEH U 3aIUCh 11aroB
MIOCTPOCHUS

https://lib.myschool.edu.ru/

18

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe 1mo Tpém
TOYKaM Ha péOpax.
Co3nanne BBIHOCHBIX
YepTeKel U 3aMuch 11aroB
MOCTPOCHUS

https://lib.myschool.edu.ru/

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHUS

https://lib.myschool.edu.ru/

20

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo Tpém
TOUYKaM Ha pEOpax.
Cozanue BBIHOCHBIX
YepTeKel 1 3aImuch 11aros

https://lib.myschool.edu.ru/




MOCTPOEHUS

21

[ToBTOpEHNUE ITAHUMETPUH:
Teopema o
MPOMOPLIUOHAIIBHBIX
orpeskax. [logobue
TPEYTOJIbHUKOB

https://lib.myschool.edu.ru/

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl
B CEYEHMSIX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUTAHUMETPUU U
CTEpPEOMETPUU

https://resh.edu.ru/subject/17/10/

23

24

KonTponbnas padota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

BsaumHoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs rnpsiMple.
[Ipu3naku
CKPEILMBAIOIINXCS MPAMBIX.
[TapamienpHble NpsIMBbIE B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/

25

Teopema o CylieCTBOBaHUU
Y €IMHCTBEHHOCTH TIPSIMOi1
MapaJyieIbHON JaHHOU
NPAMOM, MPOXOASAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIeKalen Ha JaHHOU
npsMoin. Jlemma o

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/

MEpCCCUCHUH MTapaJlJICIbHBIX
MIPAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTB TpEx
npsMbIX. Teopema o TpEx
NapaJuIeIbHbIX IPSIMBbIX.
Teopema o
CKPELIMBAIOIUXCS IPSIMBIX

https://resh.edu.ru/subject/17/10/

27

[TapannensHoE
npoektupoBanue. OCHOBHBIC
CBOICTBA MApaUIEIbHOTO
MIPOCKTUPOBAHUS.
N306paxenue pazHbix puryp
B MapaJuIeNbHON MPOEKINH

https://lib.myschool.edu.ru/

28

enTpansHas npoeKuus.
VY01 ¢ COHaNpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXITY
IPSIMBIMU

https://lib.myschool.edu.ru/

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://lib.myschool.edu.ru/

30

[TonsATHA: MapamIenbHOCTh
MIPSIMOM M TUIOCKOCTH B
npocrpanctse. [Ipru3Hak
MapaJuIEIbHOCTH NPSIMOU 1
mIockocTH. CBoMCTBA
[apaJUIeIbHOCTH MIPSIMON U
IIJIOCKOCTH

https://lib.myschool.edu.ru/

31

I'eomeTpuueckue 3amaun Ha

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/17/10/

32

33

34

BBIYHCIIEHHE U
JI0KA3aTeJIbCTBO, CBS3aHHLIE
C MapaJJICIbHOCTHIO TIPSIMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
MPOXOJISIIETO Yepe3 TaHHYI0
MPSMYIO Ha YepTexe U
MapajuieNbHOTO IPYron
npsmoil. Pacu€r oTHoImeHn

[TapannensHas npoekuus,
MIPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

[TapannenpHbIE MIITOCKOCTH.

[Ipu3Haku napaineabHOCTH
JIBYX IIJIOCKOCTEM

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

35

36

Teopema o0 mapajuieTIbHOCTH
U CAUMHCTBCHHOCTH
IJTOCKOCTH, MPOXOASIIEN
yepe3 TOUKY, He
MIPUHAUICKALLYIO JaHHOU
MIJIOCKOCTH U CIIEJICTBUS U3
HEeE

CBolicTBa mapayieIbHbIX
IIJIOCKOCTEN: O
MapaJuIeIbHOCTH MPSIMBIX
IepeceyeHus npu

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/

IIEPECEYECHUN IBYX
napajuieNbHbIX IIOCKOCTEH
TpeTbhei

37

38

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
napajieIbHBIX MPSMBIX,
3aKITFOUEHHBIX MEXKILY
napauIeIbHBIMU
TUIOCKOCTSIMH; O
HepecedeHu  MPSIMOM C
IBYMSI TIapaJIIeITbHBIMHU
TUTOCKOCTSIMHU

[ToBTOpEeHme: TeopeMa
[Mudaropa Ha miockocTu

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

39

[ToBTOpenue:
TPUTOHOMETPUSI
MIPSAMOYTOJIBHOTO
TpEyroJbHUKA

https://resh.edu.ru/subject/17/10/

40

CaoiicTBa Ky0a u
NIPSIMOYTOJIBHOT'O
napaJulesenunena

https://resh.edu.ru/subject/17/10/

41

42

Brrunciienue 1iMH OTpe3KOB
B Ky0€ U MpsIMOYTOJIbHOM
napajuieJenumnene

[lepneHUKyIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHIUKYIIPHOCTH
MPSIMOM M TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

43

44

45

[lepneH MKy IApHOCTD
IIPSIMOU U TUIOCKOCTH.
[Tpuznak
HEPIECHIUKYJISIPHOCTH
IIPSIMOH U TUIOCKOCTH

Teopema o CylIeCTBOBaHUU
Y €IMHCTBEHHOCTH IIPSIMOM,
MPOXOJISIICH Yepe3 TOUKY
MPOCTPaHCTBA U
MEePHIEHIUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MEepIEHIUKYISIPHbIE UM
MpsSIMbIE B MHOTOTPaHHUKAX

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/

46

Ilnockoctu n
MEPIEHIUKYIIIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

https://resh.edu.ru/subject/17/10/

47

[lepnenaukymnsap u
HaksIoHHas. [locTtpoenne
MEPIEeHIUKYIIsIpa U3 TOUKH
Ha IPAMYIO

https://lib.myschool.edu.ru/

48

49

[lepnenaukymnsap u
HaksIoHHas. [locTtpoenne
MEPIEeHIUKYISIpa U3 TOUKH
Ha IPAMYIO

Teopema o Tpéx

MepneHIuKysipax (mpsmas u

oOpatHas)

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

50

Teopema o Tpéx

MepHeHIuKysipax (mpsmas u

oOpaTHas)

https://resh.edu.ru/subject/17/10/

o1

Yron mexny
CKPEUIUBAIOIINUMUCS
MPSIMBIMU

https://resh.edu.ru/subject/17/10/

52

53

54

[Touck neprneHaAuKy I pHBIX
HpSIMBIX C IIOMOIIIBIO
NEPIEHIUKYIISIPHBIX
IIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPABUIILHON
MUPaMUIbI C HOMOILBIO
OPTOrOHAJILHOW IPOEKINU

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPaBUIILHON
MIUPaMHJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://lib.myschool.edu.ru/

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IInockoctu cummeTpuii B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/17/10/

57

[Ipu3nak
MEPIEHIUKYISIPHOCTH
MIPSIMOM M TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

58

IIpaBunbpHbIE
MHOIOTpaHHUKHU. Pacuér
pPacCcTOSHUM OT TOYKHU 10
IJIOCKOCTH

https://lib.myschool.edu.ru/

59

IIpaBunbpHbIE
MHOTOI'paHHUKH. Pacuér
pacCTOsIHUN OT TOYKHU J0
IIJIOCKOCTH

https://lib.myschool.edu.ru/

60

Crioco0sl OyCcTUTh
IEPIEHIUKYIIAPBL:

CUMMCETpPUA, CABUT TOYKHU I10

napajieabHON MPAMO

https://lib.myschool.edu.ru/

61

62

63

64

65

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

KontponbHas pabora
"B3auMHoOe pacnonoxeHue
MPSIMBIX U INTIOCKOCTEHN B
npocrpaHcrae”

IloBTOpEHME: YrOa MEXKIY
IPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

IloBTOpEHME: Yroa MEXKIY
CKpEIMBAIOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTOABbI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/17/10/

BBIYMCIICHUS YIJIa MEXKIY
IIPSAIMBIMU B
MHOI'OIPaHHUKAX

66

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHENHBIX YIJIOB
JBYI'PAHHOI'O yIJla

https://lib.myschool.edu.ru/

67

[TepnenqukynsipHbIC
miockoctH. CBOMCTBA
B3aMHO
HepHGHIII/IKYJIﬂpHBIX
TIOCKOCTEH

https://lib.myschool.edu.ru/

68

IIpuznak
MEPIEHIUKYISIPHOCTH
IJIOCKOCTEM; Teopema o
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN

NEePIEHANKYISIPHBIX TPEThEH

IIIIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

[IpssMOyTONBHBIM
napajuiesenunes; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSAMOYTOJIBHOTO
napajuiejenumena

https://resh.edu.ru/subject/17/10/

70

Teopema o nuaroHau
IIPSIMOYTOJIBHOT'O
napajuieJienumnea u
clIeJICTBUE U3 HeE

https://resh.edu.ru/subject/17/10/

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 33124,

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CBsA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHHUEM IIPSAMBIX U
IIJIOCKOCTH

72

IToBTOpEHuUE:
CKpELIUBAOIIKECS NPSAMBIE,
IapajuIeIIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX
MHOTOTPaHHUKAX

https://resh.edu.ru/subject/17/10/

73

74

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCSA MPSMBIX,
paccTosiHuEe MEXTY
CKPEITUBAIOIIMMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIUsIX

PaccrostHue OT TOYKH 1O

IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOfI A0 IIIIOCKOCTHU

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

75

Brruucnenue paccrosHun
MEXKIy CKPEIIUBAOIUMUCS
MPSIMBIMH C TIOMOIIBIO
NEePIEHIUKYIAPHON
IIJIOCKOCTH

https://lib.myschool.edu.ru/

76

Tpéxrpansslii yrom,
HEpaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema IIudaropa,
TEOpEeMbI KOCUHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/17/10/

yria

77

78

DneMeHThI CheprUIeCKOM
T€OMETPHUHU: T€0/IC3NUECKUE
JIMHUY Ha 3emiie

Kontponbnas padota "Yrisl
U paccrosHus"

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

79

CucreMmaruzanys 3HaHUHA
"MHoOrorpaHHuK 1 €ro
3J1eMeHTEI"

https://resh.edu.ru/subject/17/11/

80

81

82

[Inpamua. Buael nupamun.
[IpaBunbpHas nupamuia

IIpusma. [Ipsimas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[IpsiMoii napainenenunen,

PSIMOYTOJIbHBIN
napasenenunes, Kyo

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

83

BrInykiible MHOTOIpaHHHKM.
Teopema Ditnepa

https://lib.myschool.edu.ru/

84

Brinmykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MOJTYTIPAaBUIIbHBIE
MHOT'OTPaHHUKH

https://lib.myschool.edu.ru/

85

86

KonTponbhas padbota
"MHororpasHHuku"

IlonsTue BCKTOpAa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/

87 CymMa BEKTOpOB
88 Pa3sHOCTb BEKTOPOB https://resh.edu.ru/subject/17/10/
89 TTpaBiIio napajiesenumnena https://resh.edu.ru/subject/17/10/
90 YMHOKEHHUE BEeKTOpa Ha https://resh.edu.ru/subject/17/10/
YHCIIO
Paznoxxenue BekTopa 1o https://resh.edu.ru/subject/17/10/
p
91 0a3ucy TpEX BEKTOPOB, HE
JICXKAIUX B OJHOM
IUIOCKOCTH
92 CKaIspHOe POH3BE/ICHHE https://resh.edu.ru/subject/17/10/
93 Boruncnenue yria Mexay https://resh.edu.ru/subject/17/10/
BEKTOpPaMHU B IIPOCTPAHCTBE
94 [Ipocreiimume 3anaum ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
IIpoctetimme 3agauu ¢ https://resh.edu.ru/subject/17/10/
95 P
BEKTOpaMHU
IIpoctetimme 3agauu ¢ https://resh.edu.ru/subject/17/10/
96 P
BEKTOpaMHU
97 [Ipocreiimme 3anaum ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
98 O0600111eHE U https://lib.myschool.edu.ru/
CHCTEMAaTHU3allNs 3HAHHUI
99 O06o06mieHue u https://lib.myschool.edu.ru/
CHCTEMAaTHU3allNs 3HAHHUI
100 HToroBas KOHTPOJIbHAS



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

pabora

Hrorosas KOHTPOJIbHAasA

101 1
pabora
102 O06001IeHNEe U ) 1
CUCTEMATHU3ALU 3HAHUI
OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B
npoctpaHcTae”

https://resh.edu.ru/subject/lesson/4756/

[ToBTOpEHHE TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEeHME TEMBI
"Bpiuncienue yria Mexay

BEKTOpPAMH B IIpocTpaHcTBe"

IToBTOpEHME TEMBI
"VpaBHEeHHE MIPSIMOH,
IIPOXOJAIIEH Uepes3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/4756/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

https://lib.myschool.edu.ru/

BekropHoe npousseneHue

https://lib.myschool.edu.ru/

JInHeliHble HEpAaBEHCTBA,

https://lib.myschool.edu.ru/



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

JIMHENHOE
MIpOrpaMMHUPOBaHUE

10

11

12

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMUpPOBaHUE

AHaJIUTHYECKHUE METOIBI
pacuéra yria Mexay
PSIMBIMU B
MHOTOI'PaHHHUKAX

AHaJIUTHYECKHUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX
®dopmyna pacCTOSHUS OT

TOYKHU JO IINIOCKOCTH B
KOOpAuHaTax

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/4912/

https://resh.edu.ru/subject/lesson/4912/

https://resh.edu.ru/subject/lesson/4912/

13

Haxoxnenue pacctostHuit OT
TOYKH JI0 MJIOCKOCTHU B KyOe

https://resh.edu.ru/subject/lesson/4912/

14

15

16

Haxoxnenue pacctostHuit OT
TOYKH JI0 TJIOCKOCTHU B
IIPaBUJILHON ITUPAMUJIE

KonTponbnas pabota
"AHanuTH4decKas
reomerpus"

CeueHust MHOTOTPAHHUKOB:

CTaHAApTHBIC
MHOT'OT'paHHUKH

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/
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CeueHus MHOTI'OTPpaHHUKOB:

https://lib.myschool.edu.ru/
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METO CIICO0B

18

19

20

Ceuenuns MHOT'OI'PaHHHUKOB:

CTaHI[apTHBIG IIJIOCKOCTH,
HepecequHs{ HpSIMbIX nu
IJIOCKOCTEN

[TapamnensHble TpsIMbIE U
IUIOCKOCTH: MapajiebHbIE
ceUyeHus

HapanneanHe IIPpsAMBIC U

IJIOCKOCTH: Pacu€T
OTHOILIEHUI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/
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[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: YTJIbI MEXTY
CKPELIMBAIOILUMUCS
IPSIMBIMU

https://lib.myschool.edu.ru/

22

23

24

[IepnieHauKysIpHBIE
IPSIMBIE U TUNIOCKOCTH:
CTaHJapTHbIE Napbl
NEePIEHIUKYIAPHBIX
IIJIOCKOCTEN U NPSMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB

IlepnenqukynspHbie
IPSIMBIE U INIOCKOCTU:
Teopema 0O Tpex
NEPIEHANKYIIPAX
[lepnenaukynspHbie
IIPSIMBIE U INIOCKOCTH:
BBIYMCIICHUS IJIUH B

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/




MHOTI'OIrpaHHHUKax

25

26

27

28

29

30

31

[ToBTOpeHwue: maomaau
MHOTOYTOJIbHUKOB,
(bopMyIIBI IS TUTOTIAICH,
COO00paxeHus Moa00us
[ToBTOpeHwue: muomaau
MHOTOYT'OJIbHUKOB,
(bopMyIIBI IS TUTOTIAICH,
COOOpakeHHs TI0100Us
[ToBTOpEeHwUe: MIomaan
MHOTOYT'OJIbHUKOB,
dbopMyIIbI 1715 TIIOIIAEH,
COOOpakeHHs TI0100Us
IImomaau ceuenunit
MHOTOTPaHHHUKOB: TUIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpasKeHUs
mogoous

ITnomanu ceueHuit
MHOT'OTPAHHUKOB: IJIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpakeHus
mogoous

KonTponbHas padora
"[loBTOpEHwMeE:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

00béM Tena. O0beM
IPSIMOYTOJIBHOTO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/
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napajujicjicnmicaa

32

33

34

35

36

37

38

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpatype Kyoa; o
TPUCEKIUH yTIia
CrepeomeTpuyeckue
3aJ1auu, CBS3aHHBIC C
00BEMOM MPSIMOYTOIILHOTO
napasuieNienumne1a

[Tpuknaznnele 3a1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM
00BbEMa IPSMOYTOJIBHOTO
napajenenunesa

O0BEM IpSAMON TPU3MBI

CrepeomMeTpriecKue
3aJ1a4H, CBI3aHHEIE C
BBIYHCJICHHEM 00BEMOB
IPSAMOM TIPU3MBI

[IpuknagHele 3a1auu,
CBSI3aHHBIC C 00BEMOM
IIPSAMOM TIPU3MBI

Brrurcinenune 00bEMOB TE C
MOMOIIIBIO OTIPEAETEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/
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Brrancnenne 006EMOB TEII C
MOMOIIIO OTIPEAETEHHOTO
uHTerpana. O0bEM
TUPAMUJIBI

https://resh.edu.ru/subject/17/10/
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40

dopmyna 00bpéMa
nupaMuibl. OTHOIICHUE
00bEeMOB IMUpPaMU/ C OOIITUM
YTJIOM

https://resh.edu.ru/subject/17/10/

41

dopmyna 00bpéMa
nupaMuipl. OTHOLLIEHUE
00bEeMOB IMUpPaMU/ C OOIITUM
YTJIOM

https://resh.edu.ru/subject/17/10/
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Crepeomerpuueckue
3aJa4u, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOM
IPU3MBI

https://lib.myschool.edu.ru/

43

44

45

46

47

Crepeomerpuueckue
3aJla4d, CBI3aHHEIE C
00BbEMaMH TUPAMHUIBI

[Tpuknagabie 331244 11O
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

[TpuknanHeie 3a1a4u 110
teme "O0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HI/IpaMI/I)II)I

[Ipumenenne 00bEMOB.
Brruncnenune paccTosHus 10
TUIOCKOCTH

KonTponbnas padota
"O6BEM MHOTOrpaHHUKa"

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/
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48

Hunusapuueckast
MMOBEPXHOCTh, 00pa3yroIue
HWIMHAPUYECKOMN
MMOBEPXHOCTHU

https://lib.myschool.edu.ru/

49

s np. Hpamoit
KpyTrOBOW LIUJIUHIP.
[Tnomane nmoBepxHoCTH
LUIMHIpA

https://resh.edu.ru/subject/17/10/

50

Konnueckas noBEpXHOCTb,
00pa3yrolme KOHUIEeCKOM
nosepxHoctu. Konyc

https://resh.edu.ru/subject/17/10/

51

52

53

Ceuenue koHyca
IJIOCKOCTBIO, NAapAJLIIENbHOU
IJIOCKOCTH OCHOBAHMS

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomans OOKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/
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ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYyCa

https://lib.myschool.edu.ru/

55

CrepeomeTpuyuecKue 3a1aum
Ha JT0Ka3aTeIbCTBO U
BBIYHUCJIICHUEC, TIOCTPOCHUEM
CEYEeHUH WINHAPA, KOHyCca

https://lib.myschool.edu.ru/
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CrepeomeTpuueckue 3aauu

https://resh.edu.ru/subject/17/10/
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Ha J0Ka3aTelIbCTBO U
BBIYHCIICHHE, TOCTPOCHUEM
CEUYCHHUH IMIMHAPA, KOHyCa

S7

58

59

60

61

62

IIpuxnanHeie 3amauu,
CBSI3aHHBIE C LIUIUHIPOM

[Ipuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

Cdepa u map

[lepeceuenue cdepsl 1 mapa
¢ miockocThio. Kacanue
mrapa u cepsl INIOCKOCTHIO.
Bun u nzobpakenue mapa

[Tepeceuenue cdepsl 1 mapa
¢ mockocTbio. Kacanue
mapa u cepsl IIOCKOCTHIO.
Bun u nzobpaxenue mapa
VYpaBHeHue chepsl.
[Tnomane chepsl u eé
yacTeu

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/
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63

64

65

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBS3aHHBIE CO
cthepoit u mapom,
MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

CrepeomeTpuueckue 3a1auu

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/
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66

Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE CO chepoit u
napom

https://lib.myschool.edu.ru/

67

[ToBTOpEHUE: OKPYIKHOCTH
Ha IJIOCKOCTH, BBIYMCIICHUS
B OKpPY>KHOCTH,
CTaHJapTHBIE MTOA00US

https://lib.myschool.edu.ru/

68

69

70

Paznnunbie KOMOMHALIUMT
TEJI BPALLICHUS U
MHOTOTPAaHHUKOB

3agaun o teme "Tena u
MOBEPXHOCTHU BpauieHus"

3amaun o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

71

72

73

KonTtponbhnas padora "Tena
Y TIOBEPXHOCTH BpaleHus "

O6wém nununaapa. Teopema
00 00bEMe npsMOTo
HWIMHIpA

Brruncnenue o6bEMOB TeI ¢
MIOMOUIBIO ONIPEAETIEHHOTO
unterpana. O0bEM KoHyca

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/
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ITromaan 6OKOBOH 1

https://lib.myschool.edu.ru/
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IIOJIHOM ITOBEPXHOCTHU
KOHYycCa

75

CrepeomeTrpuueckue
3a/1a4M, CBI3aHHEIE C
BBIYHCIICHHEM 00BEMOB
WIMH/Ipa, KOHyca

https://lib.myschool.edu.ru/

76

77

[TpuknamHbIe 3a1a4M 110
TeMe "OO0BEMBI U TUIOLIAIA
noBepxHocrel Ten"

O0BEM 11apa U MapoBOTO
cekropa. Teopema 00
00béme mapa. [Lnomanp
cdepsl. CTepeomeTpuyecKre
3a7a4H, CBSI3aHHbIE C
BBIYHCIIEHHEM 00BEMOB
nrapa, mapoBOTO CETMEHTA H
[IApPOBOTO CEKTOPa

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

78

IIpuxknagHeie 3axa4n Mo
TeMe "OO0BEMEI TET",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUTOMIABI0 chephl.
COOTHOIIEHUS MEKTY
TUTOMIA/IIMU TTOBEPXHOCTEMN
1 00bEMaMH ITOJOOHBIX TN

https://lib.myschool.edu.ru/

79

IToxoOuble Tena B
npocTtpaHcTBe. M3MeHenue
00BbEMa U IOJOOHH.
Crepeomerpuueckue
3a/1a4yM, CBSI3aHHBIE C

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/

BBIUHCIIEHHEM O0BEMOB TEN
Y IJI0IIaei TOBEPXHOCTEN

80

81

82

83

KontponsHas pabora
"[lnomanu moBEpXHOCTU U
00BEMBI KpyTbIX TEN"

JIBuKeHHsI IPOCTPAHCTBA.
OrobOpaxxenus. [IBuxeHus u
paBeHcTBO puryp. Oduue
CBOICTBA JBHKCHUMN

Buap! nBmxeHuit:
napasulebHbIN MepeHoc,
LIEHTpaJIbHAsl CAMMETPHS,
3epKajbHas CHMMETPHS,
IIOBOPOT BOKPYT HPSIMOM

[IpeoOpazoBanus Mo 100wus.
[Tpsimast u chepa Ditnepa

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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84

I'eomerpuueckue 3agaun Ha
IIPUMEHEHUE IBUKEHUS

https://lib.myschool.edu.ru/

85

86

KonTponbHas padora
"BexTops! B mpocTpaHcTBe"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsATHII U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3Hanui: "[lapannensHOCT
MPSMBIX U TTIOCKOCTEN B
npocTpaHcTae"”

https://lib.myschool.edu.ru/

87

Ob6o0611aro1iee MOBTOpeHNE

https://lib.myschool.edu.ru/
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88

89

90

91

11 mousiTHI U METO/IOB
Kypca reomerpuu 1011
KJIACCOB, CUCTeMAaTHU3aIHs
3HaHui: "BekTophl B
npocTtpaHcTse"

Ob6o06maroriee MOBTOPEHNE
11 mOHATUN 1 METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3HaHuil: "BekTopsl B
npoctpaHcTae”

O06o0maroiee MOBTOPEHUE
11 mOHATUHA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIIHS
3uanuii: "O0bemM
MHOTOTpaHHHKaA"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsATHII U METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOTrpaHHHKA"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsiTHI ¥ METO/IOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHs
spannii: "[lnomanu
MMOBEPXHOCTU U 00BEMBI

https://resh.edu.ru/subject/17/10/
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KpYyIJibIX Ten"

92

O06o0maroiee MOBTOPEHUE
11 IOHATHI U METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3aIHS
3HaHui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJibix Ten"

https://resh.edu.ru/subject/17/10/

93

94

95

Hrtorosast KOHTpOJIbHASA
paborta
Hrorosast KOHTpoIbHAS
pabora

IToBTOpEHHME, 0000IICHUE 1
CHCTEMAaTU3aLMA 3HAHUI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

96

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/subject/17/10/

97

98

Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U
€€ poib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus

CTEpPEOMETPUH KaK HayKU U
€€ poJb B Pa3BUTUU

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/
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COBPEMEHHBIX UHXKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pazsurus
CTEpPEOMETPUH KaK HAyKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTH

https://lib.myschool.edu.ru/

100

101

102

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U
e€ poJIb B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX
1 KOMITBFOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEpPEOMETPUH KaK HAyKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI1

HcTopus pa3BuTHs
CTEPEOMETPUH KaK HAyKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

https://resh.edu.ru/subject/lesson/4756/

https://lib.myschool.edu.ru/

https://resh.edu.ru/subject/lesson/4756/
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpumeHsATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS U3 HUX MPU pELICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX M IIJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE DPACIOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroj, TpaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYTrpaHHOIrO yria, JUHEWHBIN yroj JBYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHK, BBINYKJIBIH M HEBBITYKIIbIH
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHMKOB (IMpamuaa, MpU3Ma,
' OpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
Knaccupunupoare  MHOTOIpaHHUKM,  BBIOMpass ~ OCHOBaHUS  JJIs
7.8 KJaccu(uKanuy (BBITYKIIbIE ¥ HEBBITYKJIblE MHOTOTPDAaHHHUKH, TIPAaBUJIbHbIC
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE TPU3MBI, TapajlieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIIOJb3YS
' METOJI CIIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pellleHnH CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajJjad Ha  BBIYUCIICHHE
paccToOsHUN MEXIy ABYMS TOYKAMM, OT TOYKU JI0 NPSMOM, OT TOYKHIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 00pasuam
713 WIA aIrOpUTMaM, IPUMEHAS HW3BECTHBIC AHAIUTUYECKUE METOABbI IpH

pellIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHMCICHHE YIJIOB
MEXJy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpzia) ¢ MpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMUA TTOBEPXHOCTEH, 00EMaMU OAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPbI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTrexax U pUcyHKax
[IpumensTe reomerpudeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJararliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBHS
NpUMEHEHHS 33J]aHbI B SBHOH (popme
718 [IpumensTh mpoCTeilline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpoAe U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTH MONydeHHBIE 3HAHUS HA MPAKTHKE: aHATM3UPOBATh peallbHbIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUM Ha s3bIKE T'€OMETPHUHU, MCCIEI0BATh IOCTPOECHHBIE MOJEIU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXJACHUEM
reOMEeTPUYECKUX BETHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBepsieMoro .
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTarta
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHUYECKasi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAIICHHS
6.4 KnaccudunuposaTs B3auMHOE pacnoiokeHue cepsl U IIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (opMy

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MEXKIY TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N3ob6pakaTs u3yudaemble (GUTYpbl OT PYKH UM C HPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BHJI CBEpxXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpalIeHUs

W3Bnekarb, WHTEPHPETUPOBATH M IpPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKax

[IpumensTh reomeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3aa4, MPENONaraliiiX HECKOJbKO IIaroB pelIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JOCHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTOpa Ha 4Yucio, O6’I)$[CH$[TI), KaKNUMH CBOIZCTB&MI/I OHUA
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICIUIICaAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymMMy BEKTOPOB M NPOHM3BEJIEHUE BEKTOpa Ha YHCIO, Yroll
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemarp mpocreiiine reomeTpuyecKkue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HaXOXXJIEHWE TEeOMETPHYECKUX BEIWYMH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST  W3BECTHBIE  METOABI  TNPU  pENICHWH  CTaHJAApTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

HpI/IMeHHTL HpOCT@ﬁIHPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPECOMETPUUCCKHUX 3a1ayd

6.22

[IpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOIAE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MONy4YeHHbIE 3HAHUS HA MpaKTHKE: aHAJIW3UPOBATh pealbHbIE




CUTyalluu ¥ MPUMEHSITh U3yUYCHHbIEC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHOopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
r€OMETPUUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HSIpHOCTI) HpﬂMOfI N IUIOCKOCTU: MCPHICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJljIeibHbIE U MEPHEHIUKYISIPHBbIE K ITUIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPSAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMOU U IUIOCKOCTBIO, IBYTPAHHbBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTbh. [IepreHIMKyIapHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsMOYTOIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [lupammna: N-yronbHas nupamujaa, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUJIbHASA TPEYroJbHAS MUpaMHJIAa U TPAaBUIIBHBINA TeTpasp, KyO. [IpencraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp UM ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nupaMuaax, napajjicjcnmiicaax, MMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: meHTp, paguyc, uamerp, Iouaasr NOBEpXHOCTH cdeprl. Banmuoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHoOBHBIE cBoMcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napajiesienunesa u cieacTsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IIJIOLIAIIMA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CII0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHast cucteMa KOOpAMHAT B HpocTpaHcTBe. KoopawHaTel BeKTOpAa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopaynHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIEpHUpOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIIMN (DYHKIUH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacCHpeAeNCHUN I PELICHus 3ajay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroi, IJIOMmAas, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coiepKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOPeHb HATYypaJbHOW cTereHH. J[eWCTBUS ¢ apuPMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIhI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Artanacsn JI.C., byty3oB B.®., Kagomies C.b. u np.//MatemaTtuka: anredpa u

Hayaja MaTeMaTU4eCKOro aHaiu3a, reomerpus. I'eomerpust. ba3oBreiil u

yray0néunbiii ypoBau. 10-11 kmaccM.:IIpocsemenne.2024.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Ne ABTOpBI Ha3zpanue T'on HN3paresibeTBO
U3aHUS
n/n

1 coct. T. A. I'eomerpus. COOpHUK MPUMEPHBIX 2020 Mockaa,

Bypmuctposa pabouux nporpamm. 10—11 «IIpocaemieHne»
KJIacChI: yueb. mocodue ast
00111e00pa30BaT. OpraHU3aIHiA;
0a30BbIi M yIIyOI1. ypOBHH

2 JI.C.ATanacsH, [IpumepHoOe TeMaTHUECKOE 2018 Mockaa,

B.®.byTty30B, m1aaupoBanne o YMK «IIpocsemenne»
C.b.Kamomues u jp. «I"eomerpus, 10-11»

3 JI.C.AranacsH, I'eomerpus, 10 — 11: yueOuuk st 2024 Mocksa

B.®.byty308, 00111e00pa30BaTEIIbHBIX «[IpocBemieHue»
C.b.Kamomues u jp. OopraHu3anuii: 6a3oBbIi U
npo¢UIBHBIN YPOBHU

4 C.b.Becenopckuii, Jnnaktraeckue MaTepualibl Mo 2017 MockBa,
B.A.Pei0unHCKmit reometpun 4 10 knacca. «IIpocBemenne»

5 | b.I'.3uB, B.M. Meiinep, | 3amaun mo reomerpun mis 7-11 2017 Mockaa,
B.®.baxanckuit KJIaCCOB «IIpocserieHue»

6 Anteinos [1.1. I'eometpus, 10-11 xnaccor. TecTsr: 2018 Mocksa, «JIpodar
YuebHo-MeToan4YecKoe mocodue

7 Ilon pemaxmmeit EI'D. Maremaruka. ba3oBelii 2019-2021 MockBa

N.B.Amenko MpoGUIBHBIN YPOBHU: THIIOBBIE «HanmonansHOE
9K3aMEHAIMOHHBIE BAPHUAHTHI obpa3zoBaHHE)




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/
3. https://lib.myschool.edu.ru/

4. http://www.matematika-na.ru



http://www.fipi.ru/
https://lib.myschool.edu.ru/

MOJAYJb «BEPOSITHOCTh U CTATHUCTHUKA. YIJYBJIEHHBIN
YPOBEHDb» (68 Y)

INOACHUTEJIBHASA 3AIINCKA

YueOuslii Kypc «BeposTHOCT, W cTaTucTuKa» yriayOJIEHHOTO YpPOBHSA
SBIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Y4eOHOro Kypca
yriayO0inEHHOTO YPOBHSI Ha YPOBHE CpEHEro o01Iero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Ui (OpMUPOBAHUS y OOYUAIOIIMUXCS CTATUCTUUECKON KYJIBTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHUS CIy4YalHBIX COOBITHM, BEIWYMH U TpoiieccoB. Ilpu u3ydeHum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydaroluXcs O METOoAax HCCIeIOBaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHWi,
NOJIyYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIly4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXXHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKHX M JIeMOTrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBISE€TCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CHELUATBHOCTEH, HO TaKXE COLUAIBHBIX M IICHUXOJIOIMYECKUX, ITOCKOJIBKY
COBpPEMEHHbIE OOIIECTBEHHbIC HAYKW B 3HAUYUTEIHLHON MEpe HUCIOIb3YIOT ammapar
aHanu3a OOJBIIMX JaHHBIX. L[[eHTpalibHYI0 4YacTh Y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YyHAAMEHTAIBHOIO 3aKOHA MPHUPOJIBbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (OpMaIH3alUIO.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKIJIFOUEHBI 3JE€MEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAUMBIC JIsi TMOJHOLEHHOTO OCBOCHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYypCOB.



Conmepxxanne nuHuU «CiydailHble COOBITUS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O paCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHHUSAMU CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COJEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO PaclpeieeHUN U
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMmbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHUE OOydaroluxcs Ha ONHCAaHUU U
U3Y4YECHUU CITyYalHBIX SBJICHUH C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHUMAHME YIEISIETCS MOKa3aTeJIbHOMY U HOPMAJIBHOMY PACIIPEICIICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONHCAHHE OSTOH CBSI3M C IOMOILBIO
KO3 GUIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JluarpaMMbl pacCEMBaHU», N3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, U BO MHOIOM OINMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIYy4YalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCS] AKTYaJbHBIM ISl OyIylmMX aOUTYpHEHTOB, MOCTYNAIOLIUX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCT M CTAaTUCTHKa» Ha
yriIyOJeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia noHou BepoatHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 mepBoro ycrnexa. I[lepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHuWd bepHymnu. CrydaifHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBMeCTHOE paclpeelieHue JByX CIy4alHbIX BeaM4MH. HeszaBucumele
CJIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YallHOW BEJIMYMHBI (paclpe/iesieHHs]).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXKHAAHMs (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelWyuHbBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTndeckoe  OXUAaHue
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM Cly4aiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbl HE3aBUCUMBIX CIIy4YalHbBIX
BenuunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpminx  uucen. BwiOopounslii  Mmerox — uwccnenoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble Benu4uHBL. [IprMeppl. @yHKIUSA IUIOTHOCTH
BEPOSAITHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpenesieHHe U €ro CBOMCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacupeleisTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
JKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHSATHUSMH: CIYyYalHBIA OSKCIEPUMEHT (OIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaXOJUTh U (POpMyIIMpOBaTh COOBITHS: MEpPEceUeHHE, 00beIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJIb30BaTh JAUATPAMMBI
Diinepa, KOOPIWHATHYIO TIPSAMYIO JJIs PEIISHUs 3a/ad, MOoJIb30BaThes (popmyIioit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyHYalHBIX COOBITHIA;



ONEPUPOBATH  TOHATUAMMU: YCIIOBHAsi  BEPOSATHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIy4allHOTO JKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITH C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTrO OTbITa, HKCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alMH CIIy4YaliHOTO SKCIIEPUMEHTA;

MPUMEHSATh W3yYCHHBbIE KOMOWHATOPHBIC (OPMYIBI ISl TEPEUNCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIOy4YyalWHBIA  ONBIT
(ucnpITaHue), ycmex M HeyJauda, HEe3aBUCUMBbIC HCIBITAHUSA, CEpUsl HCIBITAaHUH,
HaXOJHUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CepUM UCTBITaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCst:

ONEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEICICHUE NBYX CIIyYaWHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO pacCHpe/iesieHUs] JBYX CIydailHbIX
BEJIMYMH IS BBIJICIICHUSI PACIPENCIICHUS KaXIO0W BEJIMYUHBI, OMNpPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXKHJIAHUS CITy4alHOMU
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXHUIAAHUS
MIpU PEIICHUU 3aJ1ay, BBIUUCIISITE MAaTEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIECHUN;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA IUCIIEPCUU CIyYaWHOW BEJIWYWHBI
(pactpeneneHus) MpU PEIICHUM 3aJ1ay, BBIYUCISITH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pacipeie/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH T10 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOH COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUIIINE
CTaTUCTUYECKUE TUNOTE3bI, MTOJIB3YSICh N3YUYEHHBIMU PACIIPEICICHUSMM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne i/m Konrpouabnsie IIpakTnyeckue bp
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 SieMenTHI TeopHu rPadoB 3 https://lib.myschool.edu.ru/
5 City4aifHbIe OTIBITHI, CIIy4ailHbIE COOBITUS U 3 https://lib.myschool.edu.ru/
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U https://lib.myschool.edu.ru/
3 coObITusiMH. ClI0’)KEHHE U YMHOYKEHHE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HeszaBucumeie coObITHS
4 OneMeHThl KOMOMHATOPUKU 4 1 https://lib.myschool.edu.ru/
Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUH. https://lib.myschool.edu.ru/
5 Ucnpitanus bepuymm. Ciy4aitHbiii BBIOOp 5
13 KOHEYHOM COBOKYITHOCTH
6 Crnyualinple BEJTMUMHBI U paclpeiesieHus 14 1 hitps://lib.myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 3aKOH GONBIIIX YHCAT 5 https://lib.myschool.edu.ru/
2 DJIEMEHTHI MaTEMAaTUYECKON CTATUCTUKH 6 https://lib.myschool.edu.ru/
HenpepbiBHbBIE CiTyyaliHbIE BEIMYHUHBI https://lib.myschool.edu.ru/
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMAaJIbHOE pacIpeneIeHus
4 Pacnpenencrne [Tyaccona 2 https://lib.myschool.edu.ru/
5 CBs13b MeX/y CITy4allHBIMH BeTMYHMHAMHU 6 https://lib.myschool.edu.ru/
6 OGOOIICHHE 1 CHCTEMATH3AINS 3HAHHI 11 1 https://lib.myschool.edu.ru/
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckue Aara tupposkie
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoTbI pecypes!
1 I'pad, cBsa3HbIi Tpad, npeacTaBiIcHUE 1 https://lib.myschool.edu.ru/
3aJjauu C MOMOIIBIO Tpada
5 CreneHnsp (BaJIGHTHOCTD) BEPILIUHBL. 1 https://lib.myschool.edu.ru/
[Tyt B rpade. Llenu 1 nuKIbI
3 I'padbr Ha I0CcKOCTH. [lepeBo 1 https://lib.myschool.edu.ru/
CIIy4alHOT'O SKCIIEpUMEHTA
CiyvaiiHble S5KCIIEpUMEHTHI (OIBITHI) https://lib.myschool.edu.ru/
4 U CIy4alHbIE COOBITHS. 1
DnemeHTapHbIe COOBITHS (MCXObI)
BeposiTHOCTB citydaifHOTO COOBITHSI. https://lib.myschool.edu.ru/
5 BeposiTHOCTH COOBITHI B OTBITAX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMHA
BeposiTHOCTB citydaifHOTO COOBITHSI. https://lib.myschool.edu.ru/
6 BeposiTHOCTH COOBITHI B OTBITAX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
[Tepecedenue, 0ObeTMHEHUE https://lib.myschool.edu.ru/
7 MHOKECTB U COOBITHH, 1

MIPOTHBOMOJIOKHBIE COOBITHS.
dopMyia CII0KEHHUS BEPOSITHOCTEN




VYcioBHas BEpOATHOCTb. Y MHOXKEHHE
BepoATHOCTEH. DPopMyJia yCIOBHOM
BEPOATHOCTH

https://lib.myschool.edu.ru/

VYciioBHAsA BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOpMyJ1a yCIIOBHOU
BEPOATHOCTH

https://lib.myschool.edu.ru/

10

®dopmyiia MOJTHON BEPOATHOCTH

https://lib.myschool.edu.ru/

11

®opwmyia baiieca. HezaBucumbie
coOBITHS

https://lib.myschool.edu.ru/

12

13

14

KomOunaTopHoe rmpaBuiio
yMHOkeHus. [lepecTaHOBKH U
bakTopuain

Uucno coueranuid. TpeyroibHUK
ITackains

®opmyna bunoma HeroToHa

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

15

KonTponbnas padorta Nel: "I'padpsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

16

bunapHsIii CIy4alHBIN OIBIT
(ucnbITaHue), ycrex U Heynaya.
HezaBucumeble ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUN 10
IIEPBOIO ycrexa

https://lib.myschool.edu.ru/

17

Cepus HE3aBUCHMBIX UCIIBITAHUM 10
IIEPBOTO yCrexa

https://lib.myschool.edu.ru/




18

Cepust HE3aBUCUMBIX UCTIBITAHUM
bepnynnu

https://lib.myschool.edu.

ru/

19

20

21

Cayvaiinelii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

[IpakTnueckas padbota ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIuI

CityyaiiHasi BeJIMUMHA.
Pacrnipenenenuie BeposITHOCTEIA.
Juarpamma pacnpezeneHus

https://lib.myschool.edu.

https://lib.myschool.edu.

https://lib.myschool.edu.

ru/

ru/

ru/

22

Onepanuu Haja CIydaiHbIMU
BennuuHamu. [Tpumepst
pacnpezneneHuii. bunapnas
Clly4aiiHasl BEJIMYMHA

https://lib.myschool.edu.

ru/

23

24

25

26

I'eomeTprueckoe pacnpeneneHue.
bunomMuanbeHOE pacnpeneeHne

MareMatnyeckoe 0KHIaHHE
cily4aiiHOH BennuuHbl. COBMECTHOE
pacrpenesneHne IByX CIIy4alHbIX
BEJINYUH

Hezapucumeie Cﬂy‘laﬁHLIe BCIIMYHUHEI.

CBolicTBa MaTEMAaTUYECKOTO
oxuganus. MaremaTudeckoe
OKuJaHue OMHApHOU ciryyaitHOM
BEJTMYHHBI

MatemaTuueckoe 0XKHUIaHnue

reOMETPHUECKOro U ONHOMHUAIBHOTO
pacrpeneeHun

https://lib.myschool.edu.

https://lib.myschool.edu.

https://lib.myschool.edu.

https://lib.myschool.edu.

ru/

ru/

ru/

ru/




27

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

https://lib.myschool.edu.ru/

28

29

30

Jlucrniepcust OMHAPHOM Ciry4aifHOU
BeMYMHBI. CBOWCTBA TUCTIEPCHU

MaremaTudeckoe OXXKHAaHUue
IMPOU3BCACHUA U JUCIIEPCUA CYMMBI
HE3aBUCUMBIX CJ'Iy‘IEIfIHBIX BCJIIMYHH

[IpakTnueckas padbota ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TalJInI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

31

JHucnepcus OMHOMUAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX TaOJIHUI]

https://lib.myschool.edu.ru/

32

33

34

O0o01menne u cucreMaTu3anus
3HaHUHN

KonTtponbHast pabora Ne2:
"Ucneitannsa bepnynnu. Cirydalinbie

BEJIMYMHBI U pacnpezeneHus"”

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie IIpakTnyeckue Aara HHPPOBLIE
Bcero u3ydeHusi  oOpa3zoBaTesbHbIE
padoThI padoThI pecypes:

Hepasencto Yebnimena. Teopema https://lib.myschool.edu.ru/
1 Yeopimena. Teopema beprymmm. 3akoH 1

OOJIBIINX YHCET

Hepasencto YeoOnimena. Teopema https://lib.myschool.edu.ru/
2 YeoOnimeBa. Teopema bepuymnu. 3akon 1

OO0JIBIINX YKCET

HepasenctBo YeOniea. Teopema https://lib.myschool.edu.ru/
3 Yeonimesa. Teopema bepryimu. 3akoH 1

OO0JIBIINX YKCET
4 Br100opouHbIif METOT MCCIIEIOBAHUIMA 1 https://lib.myschool.edu.ru/

[IpakTryeckas pabora c https://lib.myschool.edu.ru/
5 HCIIO0JIb30BAaHUEM DJIEKTPOHHBIX 1

TabnuI

I'enepanpHasi COBOKYITHOCTh U https://lib.myschool.edu.ru/

ciyyaiiHasi BBIOOpKa. 3HAKOMCTBO C

BBEIOOPOYHBIMU XapaKTEPUCTUKAMH.
6 OueHka cpeJHero u JUCnepcuu 1

reHEpaIbHOW COBOKYITHOCTH C

MTOMOIIBIO BEIOOPOYHBIX

XapaKTEPUCTHK
7 I'enepanpHast COBOKYIIHOCTb U 1 https://lib.myschool.edu.ru/

cly4aifHasi BHIOOpKa. 3HAKOMCTBO C




BBEIOOPOYHBIMU XapaKTEPUCTHKAMH.
OueHka cpeiHero u JUCnepcuun
TFE€HEPAIbHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX
XapaKTEPUCTUK

OrneHnBaHUE BEPOSTHOCTEH COOBITHI
0 BBIOOpKE

https://lib.myschool.edu.

ru/

10

11

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB M3YUYEHHBIX pacipeneIeHui

Cratuctuueckas runoresa. [Iposepka
IIPOCTEHMIINX TUIIOTE3 C IOMOILIBIO
CBOMCTB M3YUYEHHBIX pacupeneleHuin
[IpakTryeckas pabora c

HCII0JIb30BAHUEM JICKTPOHHBIX
TalJIuI

https://lib.myschool.edu.

https://lib.myschool.edu.

https://lib.myschool.edu.

ru/

ru/

ru/

12

[IpuMeps! HENPEPBIBHBIX CITyYalHbIX
BeJIMYUH. OyHKIUS IJIOTHOCTH
BEPOSITHOCTH

https://lib.myschool.edu.

ru/

13

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIIMX K
II0Ka3aTEJIbHOMY U K HOPMAaJIbHOMY
pacIpeeneHusIM

https://lib.myschool.edu.

ru/

14

15

(DYHKI_[I/ISI IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paClpCaACICHUA

CDYHKI_[I/ISI IJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O PACTIpCACIICHUA

https://lib.myschool.edu.

https://lib.myschool.edu.

ru/

ru/

16

ITocnemoBaTeIbHOCTE OJMHOYHBIX

https://lib.myschool.edu.

ru/




HE3aBUCUMBIX cOOBITHI. [Tpumep
3a/1a4M, IPUBOIALICH K
pacnpezenenuto Ilyaccona

[IpakTuyeckas pabora c

https://lib.myschool.edu.ru/

17 HCIIOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0IHI

18 KoBapuanus aByx citydyallHbIX https://lib.myschool.edu.ru/
BennunH. KoadduuueHT koppensauuu

19 CoBMecTHBIC HAOTIOEHUS IBYX https://lib.myschool.edu.ru/
BCJIMYUH

20 Br16opounbii Ko3hGUIueHT https://lib.myschool.edu.ru/
KOPPEIISIII

21 Paznuune Mexay TMHEWHOMN CBA3BIO U https://lib.myschool.edu.ru/
MIPUIUHHO-CIICACTBEHHOM CBS3BIO

29 JIuneitnas perpeccus https://lib.myschool.edu.ru/
[TpakTuueckas padoTta ¢ https://lib.myschool.edu.ru/

23 MCTIOJIH30BAHUEM AIIEKTPOHHBIX
TabIHII
[IpencraBneHue JaHHBIX C TOMOIIBIO https://lib.myschool.edu.ru/

24 Ta0JIUIl U AUarpaMM, OMHUCATENbHAS
CTaTHUCTHKA

o5 OnbITH ¢ PABHOBO3MOXHBIMU https://lib.myschool.edu.ru/
ANIEMEHTAPHBIMU COOBITUSMHU

26 Brruncnenue BeposiTHOCTEH COOBITHIMA https://lib.myschool.edu.ru/
C MpUMEHEHueM GopMyJ

97 Brruncnenue BeposTHOCTEH COOBITHI https://lib.myschool.edu.ru/

C MPUMEHEHUEM rpapuuecKux




METO/IOB: KOOpJMHATHAs MIpsiMasi,
JIepeBO, Auarpamma Jusepa

Crny4aiiHble BETUYUHBI U

https://lib.myschool.edu.ru/

28 1
pacrpeneneHus
29 MaTel\faTI/i‘IeCKOC OXKHJaHHue 1 https://lib.myschool.edu.ru/
CIIy4allHOU BEJIMYHUHBI
30 MaTelinaTqueCKoe 0)KHJIaHHEC 1 https://lib.myschool.edu.ru/
CIIy4allHOU BEJIMYHUHBI
31 KonTponbnas padota: "BeposiTHOCTE 1 1
cTaTucTukKa"
Brruncienue BepoSTHOCTEH COOBITHIMA https://lib.myschool.edu.ru/
32 C mpuMeHeHueM GopmyI U 1
rpadUYeCcKuX METO/I0B
Brruucnenue BeposiTHOCTEH COOBITUIM https://lib.myschool.edu.ru/
33 C mpuMeHeHueM GopmyI U 1
rpadUYeCcKuX METO/I0B
Crny4daifHble BETUYUHBI U https://lib.myschool.edu.ru/
34 pacnpenenenus. MaremaTuyeckoe 1
0XKUJaHUE CITyYallHON BEJIMYHUHBI
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHIATUSIMU: CIYYalHBINA SKCIIEPUMEHT (OMBIT) U CIlydallHOE
coObITHE, >IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOMA) CIIy4aiHOTO
6.3 OMBITa; HAXOJIUTh BEPOSTHOCTU B OMNBITaX C PaBHOBO3MOXKHBIMU
CIIy4yalHBIMU COOBITUSIMH, HAXOJUTHh U CPABHUBATH BEPOSTHOCTH COOBITUH B
M3YUYEHHBIX CITy4YalHbBIX KCIIEPUMEHTaX
Haxogute u QopmynupoBaTh COOBITHSA: IEpeceueHUue H OO0bEeIUHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUs BEpOSITHOCTEMN
MIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBHUCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIA YMHOXEHUS, C IOMOIIbIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, YCIIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUM B CEpUU
' HE3aBUCUMBIX HCIBITAHUM JI0 TEPBOTO yCMeXa, HAXOAUTh BEPOSATHOCTH
coOBITHI B cepuH UcTibITaHui bepHym
6.8 OnepupoBaTh  MOHATUSIMU:  Clly4ailHas  BEJIMYMHA, paclpejesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYHUHBIIIO
' pacipeieNeHrI0 WK ¢ MTOMOILBIO AUarpaMm
5.2 OnepupoBaTb MOHATHEM MAaT€MATHYECKOTO  OXUJAHUSA, MPUBOJIUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUThb MaTE€MaTH4YEeCKOE OXUJAHUE IO  JTaHHOMY
pacnpeneneHuIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

NmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull u quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHbIIee 3HAaYeHUsI, pa3Max, IUCIEPCHUs U CTaHapTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyualiHbple SKCIIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciyyaiiHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuyu Haja  COOBITUSIMM: II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmya caoKeHus: BEposSsTHOCTEN
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
' skcriepuMenTa. @opmya mojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KombOunaroprnoe mnpaBuno yMmHoxeHusa. IlepecranoBku u dakrtopuan. Yucio
' couetanuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapubpiii ciayualiHbIii OmbBIT (MCHBITAaHME), ycmex U Heyaada. HesaBucumbie
6.6 ucnbiTanusl. Cepusi HE3aBUCUMBIX HUCIBITaHUM A0 TnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymim
6.7 CnyuvaitHast BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUIECKOEN OMHOMHUAIbHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEIMYMH: MAaT€MaTUYECKOE OXKUJaHUe,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIIOHEHUe. [Ipumepsl mprUMeHEeHusT MaTeMaTU4eCcKOoro
51 OKMJIaHWs, B TOM YHCJIE€ B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
' OXHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTH4YeCKOe OXHUIAHWUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OKHJIaHNE U TUCIIEPCHSI TEOMETPUIECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
5.2 3akoH OOJIBIIMX YMCENl M €ro pojib B HayKe, MpHpoje U olriecTBe. BriGopouHbIit
' METO/1 HCClIeOBAaHUM
5.3 IIpuMepsl  HENpPEpBIBHBIX  CllydalHbBIX  BeauduH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEIICHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIIMN (DYHKIUH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacCHpeAeNCHUN I PELICHus 3ajay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOMIETO MHpPA; CTPOUTh MaTEeMaTUYECKHUE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroi, IJIOMmAas, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa YHUCIO, pa3jIOKEHHE BEKTOpa Mo Oaswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palTMOHANBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TPaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Marematuka. BepositHocTb 1 ctatuctuka : 10-it kjace : 6a30BbIf U
yriIyOJIEHHBIN YpOBHHU : yueOHoe mocooue / E. A. byaumosud,
B. A. bynbiueB. — Mockasa : [Ipocenienue, 2023

2. Maremaruka. BeposTHOCTB 1 cTaTucTHKA : 11-i1 Kitacc : 6a30BbIi U
yrayOnéHHbIN ypoBHHU : yueOHoe nocodue / E. A. Bynumosuy,

B. A. BynbiueB. — Mockaa : [Ipocsenienue, 2023

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

e Teopust BepoaTHOCTEN U cTatucThKa, 10-11/ ABTop: Tropun FO.H., Makapos
A.A, Beicouxuii .P., Slmenko U.B., M3natensctBo MITHMO

* Teopust BeposITHOCTEM M CTaTUCTUKA. JIMJaKTHUECKHUE MaTEpUAIIbI IO
Teopun BeposiTHocTel. 8-9 kimaccol. OI'D u EI'D. ba3oBsiii u yriy0OieHHbIH

yposeHb / U.P.Boiconkuii; Mznarenscteo MITHMO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

* http://fipi.ru/ (caiir ®UIIN);

« http://school-collection.edu.ru/;

* https://resh.edu.ru/;

* https://ps.1sept.ru/ (caiit raszetsl «IlepBoe CEHTIOPS);

« http://school-collection.edu.ru/

« http://ilib.mccme.ru/ (natepHeT-6MOIMOTEKA caiiTa MOCKOBCKOTO IICHTpa



HETPEPHIBHOTO MaTeMaTHUECKOro 00pa3oBaHus);

* http://etudes.ru (MaTeMaTHYECKUE ITIOIBI);

* http://kvant.mccme.ru/ (Hay4HO-TIOyISIPHBIA (PU3UKO- MaTeMaTHYECKUIA
KypHai «KBaHT»);

« http://lib.mexmat.ru/books/3275 (anexrponHas 6ubaroTeka MOCKOBCKOTO

rocyaapCTBCHHOI'O YHUBCPCUTCTA
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